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i had btvn invito. U b> the v'>tudcnt,-> M tht I ni\,cr^U\ of !ia\Aaa to cxanuno the changes 
\\huh Atro taking pia*-<. in Anu ruan and Ijund ni>>eif in tht middle uf a contro- 

ver,->y abt^ut vshether it v\ac^ <ippropnatc to ha\t a university cuur&e on the subject of 
**hotei III magen lent'* or vvh<.thtr ouvh a cuar-.t %\a.^ unc^uitabk for an educational institu- 
tion. 

[ found m>c)t.lf challenged to comt up^Mtha difft r^nce between ducation and training 
Mii<U vvould ->atic»fv nit. NK definition.'> %Ui»-n 1 found them \\ere aj> follo\\j,. 'Tdueation 
i-k iht proi »>f l<.aming al>»at a v-»abj<.ct from ini*iUt rto that on<. iind<. rc^tandvs its articu- 
lation and can be full> invoiced in it, training the proce^c^ of learning a subject from 
out>id<. oo that on<. gviin> a -.<.t of .-^kilb %vhich oik can employ efficiently \Mthout under- 
standing v,\\y thev N\ork." 

Ao uc^ual, thtrc lo .-something paradoxical abt.»ut this definition. I raining probably 
produces a higher lev<.l of -ykill, but th<. >killv> onl\ remain valid ao long a& there are no 
change in tht .-.ubK'.t %vhuh ha> bt <.n U<irnt d. Ldu^atiun produce^ a greater understand- 
ing, but there ic> Ic.-^o abilir\ to produce tid\ rule of thumb apply mg to each situation, 
for pf»jple kno(.v Unt niosh to b<. able U) create cltar-cut c>oiutions to inherently complex 
problems. 

Hie e al^o c^onie thing rtur pricing ibuutthi^v.^etof definition^. It proves impossible 
to deiicle whethe It Millie c><.t of actuitiec* s-^hould b<. .^ccn ac> training or educational cxeept 
in relation to the prioritiev> and ainu^ of the person taking the .-subject. An engineer who 
studies foreign langa»ige-> vmII do so in order to be a better engineei m most cases, »ie 
therefore needs to ie*im the language.-^ as etficiently as possible through teaching la- 
chinea, ttc. Uix-> enginetriiig kno%\ ledge, on the other hand, must be obtained from the m- 
v-^idc sc» that he not oni> kno^vs hovv to apply a set of rules but also learns to develop his 
understandmg as the subject changers ovc»r time. 

I he person Mio intends to be a linguist needs to be educated atout languages so that 
ht wan understand theni from inside, ho^-sever, he will probably vvant to be trained m 
dr»vmg and rep<iiring auUiiiMbiles. ills understanding of languages permits him to be 
creative in this fn Id, but he cannot be creative in th^ production of automobiles. 

1 del not believe that I have to stress the differences between this set of ideas and 
thOse We currentl> Use. V\ithin oui present culture., we confine the use of the word 
"e'cKication" to the process of guingpe-ople intellec tual and academic skills, while people 
are 'trained" in raana<il and practuaL^kills. HiosC who have manual and practical skills 
are «>ee'n as inherently inferior to those with intellectual and academic information. 

\s you will ha\e guesse^d, 1 find present definitions unacceptable. I reject them not 
only because I do not agree thaf intellectual skills are more importani than piaetical 
skills, but also because there is very little education in my sense of the term anywhere 
within th*' academic system. ^\e are engaged, almo->t entirelv, in the process ^ f brain- 
washing pe\«ple into the a^cept<ince ofv)bsoiete intormation and in-.isting— by using positive 
and neg-itive sanctions — ihat thev at least give the appearance of accepting this knowledge, 
flu heroic efforts made by certain people, group.s, and insiitiuions do not negate the 
vahditv of this general statement. 

\\e should not be surprisedatthis.situativm — iior should we be angry. It has long been 
the function of education to play a highly "conservative" function in the society, to pass on 
mfornpation gained in the past to the young %vho do not yet possess it. And under almost all 
circumstanvcs, sUch a model is neither inappropriate nor dtstruciivc. It just happens that 
we live in am extraordinary period of historv, v.t are pasc»ing through one of the massive 
discontinuities between one style of life an<^ anotlier. E'revious discontinuities took pLwe 
as wc moved from iiuntin^ and g<ithciing u agriculture and from agriculture to industry. 

Our situation is unique, for the pasf discontinuities have been spread over genera- 
tions, while the present process of change is taking place in a very short period of time, 
llie process of transformation from the industrial era to the communications era will be 
essentially complete by the end of tiiis century or man will be in the process of destroy- 
ing tills small planet beyond hope of survival. Hius any education which repeats and 
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replicates the patterns oi the industrial era is now countoq^roductive, 

V\hat thtnax^. u> J^,.' Out jjiubltiu ii> acute, foi as 1 vwib taught by Frank Tannen- 
baum. "\\c can <>nl> tcaJi wiiat v^c know," Ut.' must therefor t. ask what we know that 
we don't know wc know '»\hat c.\pcri<.n*.t do have that ^vc .shv)uM be applying to oar 
education and are not^ v\hat r.et» of beiief» and values h<. t. wc ignored he^aase of our 
drive tuward grov^^h during ilu' industrial era' 1 would ouggest that there are r wo other 
partial modtlr. v>f itahty that w;' nt.<.d to rescue troni the oblivion into which tiiey have 
bfct^n ^.aot ao havt con^cntrattd oi» power over nature and v>ver other men, the combi- 
nation of the\>c thice modcio m<iy provuit. the ba»u building blocks for au over-all syn- 
thesis. 

I II. •♦t, w^. need to rciiKmbti tht. Creek fear of hubris, the bche*^ tiiat if man believed 
too grciuly in hi.-. v»wn power;> he v^ould ine vitably destroy hnnoelf, V\s^ have more modern 
warnings, too. Malihuo in the nineteenth century tried to inform us that the rate of in- 
erea.>e in popuiaiioa would aooner or later outstrip the rate of rise in production unless 
We acted to pfevcnt ilic development of thio .situation. In the nineteen-seventies, the dub 
of Hoiue hao oliovsu Lliai a continuation of prcoent trends in population and production for 
even a relatueiv iiiiuted time into the future would be destructive of humanity and liie 
planet. 

Ubviou.>l), theoe reftult;> arc not inevitable — we can avoid them by tlie exercise of 
mtcliigence. The {K>ini thai need.-* to be made, however, lo that up to the present time we 
navt j><.'en little need to think at ail about the consequences of economic growth or the 
technological fix, Ac have aooumed that man did indeed have the power to '^dominate" 
the eanh. {,U\i,-> i.> one of the most unfortunate mistranslations in the bible, man was 
meant to live with the earth, not to dominate it.) 

Ihk>.->e whu warn u.-> of these danger ;> remind us that a long- continued concentration 
on economte growth would be destructive, we need to remember thib. Unfortunately, 
however, th^.11 model gives u.-» few clues a.>> to what we should do next, it tells us what to 
avoid, hut noi what tu .■>eek. If we are to get an answer to this question — at least a partial 
answer— vvt' must look at another basic tradition in human thought. 

The belief that human Uappine can be achieved by adding to human wants has been 
vhalkngeU throughout human hK->tor> by a .->t>le of thinking which argues that happiness ii> 
achieved by reducing want.-^ lo the availability of resources. Given the new patterns of 
wanta now developing and our apparent inahility to oati;>fy them, there is a growmg em- 
pha.->i-> in many quarter^ on the need t*.* rethink our drive toward con.>>umption and material 
satisfaction. 

There are few people today who would deny the need for some movement away from 
the consumption cthu. lewer and fewer people believe that a long-continued growth 
process K> fea.->ible in thi.-» world. However, a also seenis clear that the emphasis on 
reducing growth can ea.->il> be overdone in a world with 5-1/2 billion people and a popula- 
tion whieii is still rapidly increasing. 

There can certainly be no salvation for this world if we resolve to throw away im- 
ni eeli a (cly and finail> tiie re&ults of technology. It is easy to argue that we have tried to 
dominate nature and ihat in doing .^owchave de.-itroyed much of the land and otlier natural 
re^>ource». But unk.>.-> wc are prepared to tolerate world-wide famines — and unless we 
believe that people Would endure World-Wide famines without levolt and massive world- 
wide destruction — We cannot now return to a simple world which eloes not rely on tech- 
nology for its survival. 

What then can we draw from tiie^e three baoic partial models of reality which seem 
to have persu->ted through history, a drive to dominate the world, an emphasis on the 
dangers of domination, and a call for simplicity? 

Ihe fir.>t view suggests that .->ome form of ?uccess r.s neces.->ary for tlie survival of 
any urganK>m, any individual, or any culcure. While it may he true that economic growth 
u> nv> longer a .-sufficient definition of .->ucceso for the future, it would be disastrous If we 
should decide that wo are doomed to fail in the future, 

llie* .>eeond view refunds us, however, that any model of success will need to be 
changed precisely hecau.->e orits.-.ucceo.^, lti.-> precisely our past successes which require 
u.-> u> rethink what we .-»liouid he doing at tlie present time, long-continued growth in a 
single direction is neither feasible nor desirable, 

Ihe third view reminds u> that the criteria for .->Uccess vary greatly between cul- 
ture c^ and that there are no slick an.->wero applicable to all circumstances. It reminds us 
that one of tlie greate.->t failure.-> in the industrial era wa.-> ito intolerance of diversity, 
whether in its people, its communities, or its patterns of organization, 
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Where lht*n Jo sst from here* ^Vluit routuh can sse take a.*> sse try to do sonietlnng 
\s\\\c\\ \uin never pr<.viMU-»U Jont — to muvt from one cr.i to another without ma^bive 
Jcotniction* What arc iU< j»attcrn.-> which arc appropriate for ihe communication^ era we 
are entering, as opposed to the industrial era we are leaving? 

1 au^pect at thib point that it will he >our tendcnc, to argue that 1 am talking to tlie 
wrong audience, that >our Job ic* not to think alxiut ma^bive tran&ition& but rather to teach 
people about certain wa>.-» of dumg things. I suopevt also, that in your heart of hearts, 
you agree with thooe who put dossn tht. indu.'>tri.tl arto and vocational training ai> being 
inferior. I j»u&pect >ou fed that the pe\>pk with whom >mu svork have little to offer in the 
task of proniotmg sueh a transition. 

Hut le t me .suggest an alternative model to you. l.-* it possible that those who concen- 
trate on s>ymbol^ and ;>ee reality tli rough » mi^t of statistics are our greatest danger at 
the present time' K-* it po;>.>ibU that the .->ocial :>cientisr hac. placed us m a box out of 
which \^c arc presently unabU tu escape? K*, it po&Mble tlTat those disciplines whose 
educational activitieo h«uc the highest prestige are actually the most obsolete? 

Lot Us take this anal>;>is further. K-> it piisslble that we are still accepting ideas 
about the change proce;>c» whivli have been proved to be ineffective * Is it possible that 
tho»t s\hom We .^till cce a.-> knowmgnrioc^talKjut wti.it sve ohould be doing are actually those 
who are trying to preserve obsolete .'>tructures rather than aiding in the attempt to change 
thcm"^ \bove all, lo it po^^ible that you ao a profe?;>ion have a more direct responsibility 
for the change process than you would unagine? 

Our present problems do not .-»tem merely froma failure to introduce the right policy. 
Uathcr, thty result from our inability to breakout of a ^et of obsolete concepts about how 
the s\orld ia .-structured and ought to be structured. My experience convinces me that 
tho.H who "ought" to be able to help society make the necessary dianges are the people 
who art lca.->t likely to be able to do oo, the responsibility therefore falls on those of us 
who are "lesij like^ly," 

What can you do.' If I an.-swer thio que;>tion, 1 have already destroyed the dynamic 
which inii;ht lead you to find out wh.it you can do, for 1 have pretended that 1 have answers, 
I v.mnot give you anowei^, because I do not know what potential© your profession has nor 
the uayo in s\hKh you can eXert leverage on the over-all educational profession, lam 
sure, however, that long a.-s you keep your pre&ent inferiority complex about the role 
you play compared to "real" ac.idcmico, you will achieve nothing of real importance, 

1 murit nece^oarily j»uggtot, given my model, thattho^e students who enter tiie indus- 
trial art£> oliould be educated in them and not trained m them. 1 must suggest that it Is 
immoral to aimply provide pe\jple with skilla which sse know, as a result of tlie pace of 
change, will become obsolete in a few years. It is oUrely your responsibility to teach 
people to understand the area.-» m which they are working so that they can keep up witli 
changing reality if they aro w illing to make the effort to do so. 

In effect, you need to teach people to learn. This task is one about which we still 
know relatively little, for we have concentrated on pa.-^sing diseiete pieces of information 
from one bram to another rather than on providing pevple with learning skills, in addi- 
tion, you mu.->t convin*.e pe^>ple that they are not inferior because they are working in the 
industrial arts rather than in true "Intellectual pursuits." 

I cannot answer your questions, but 1 can help to create a framework in which it may 
be possible for you to a;>k new questions more effectively. Over the last years, and in 
particular over the last year, we have been trying to dt^velop ways in which Americans 
can be given an opportunity to think about the future they want for their third century. 
Two programs may be of particular interest: 

a) Classes of 76. The effort we jhall make here is to challenge thwe in ^hool and college a: 
the present time to decide what sort of questions need be raised today if we are going to de- 
velop relevant educational opportunities m America's third century, I should like to suggest 
that the type of education /oo lepiesent needs to be part of the process withm which the new 
questions are raised. 

b) National Values Project. It Is hoped that communities all over the country will discover the 
questions which are most ciitical if their communities ore to develop sotisfactorily in America's 
third centuiy. Again, yoor skills could be important in this effort. 

\ou will notue that 1 otreso the dK-»covery ol new quebtion» rather than the stating of 
new an»werA, While there are certamiy time;> and places where it is important to know 
answers, 1 am convinced that our ba;>ic social problem today is that we are developing 

4 
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more .inJ nuin ^ophUruatid »ln.^v^c^^ to le.sh and less relevant queMion>. The Russian 
wheat deal is i)m prinu ixampK. At "knc\\*' that the right question was how to get rid 
of our <urplu.s ^hcat. NulxMv ever managed to get polit> -makers to consider whether 
there \^a^ any surplus of \\heat in actual fact. 

To conclude, 1 ^^ovlld ac>k >ou three questi^ms. Fir.st, are you presently engaged m 
educatiim or training a^ 1 h<Ut defined the terms ^ .second, should you be engaged :n edu- 
LMtion or triimng* Hiird, if Jungt,.ncedtu bt made, how are >ou going to make them so 
that they notonly help tcac!Kr.-> and, >tudcnta but aLv> tlk^ vvhule society as it tries to under- 
stand the coming of ihe conimunicatU)ns era? 

(.^nce again, wc face a paravk)\. Hr industrial era clattned to value good work well 
done, but its reward.^ v\<.nt to thoc»t who p^rfotUK\l bad work and had rip-off skills, llic 
communications era, th<. othv r hand, \m11 have no scope for goofing off or clicanng. 
rhert i^j incr<.a^ing agreement among those studymg the future that man's survival de- 
mands tlie development of Kvel^ of rcsponsibihty far higher than those we have ever 
achieved. 

Our survival .>^tMK> to demand tluit aum bt^^ome the missing link between ape and 
humanity. Sudi a tranc»formation WiW r<.qviir^. imagination and courage — two qualities 
which are presently in ohort supply. Hr ba^K challenge of today is not a lack of infor- 
mation but a lack of willingn<.oi, to act upon ^^hat ^e kno^^ and thus create a more human 
world. How much ai'e each of you willing to do? 

Mr. Theobald is o BrittJi joc^o-ecooomiit and futurut, u> well qj editor of ?uture> Coodilioool , a new 
participotor/ trend letter dcjigncd to create o more ^uf^Jn future. 
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Education and the Future State of the Union 

Olaf liotmor 

llicrt is no major field of human endeavor in greater need of an orientation toward 
the future than education, for nowhere eKse i.^ the leau time a:> great. Our students today 
will be living out a oabi>tantial partof their ltve.> in the twenty-first century, and for their 
education to make .^en^c, it should be ba^td on v»ome conception of what that world of ilic 
futu^^e will be like. 

Of one thing wc can be .^uic. it will be very different from the present world. It used 
to be tht caot not oo long ago tliat .societal changes from one generation to the next were 
not very noticeable, aiid it made otns>e to educate students to cope vath the conditions of 
the time. Now wt life ma world of "future shock,*' where not only do major changes 
Come thick and fa^t, but even the pace of change is acceleratmg, so that the changes in 
our Societal environment to bt expected m the next generation may be as great as those 
wc have experienced m the last two generations. In other words, the wotld of ilie year 
20(K) will be a.> different from the present a.«» tlu- present is different from the world of 
over fifty year.-* ago, and tlie world fifty years hence will differ from the present at least 
as much as the present differs from a hundred years ago. 

'A'hen wc wonoldcr that probably TOJ, of all technological innovations ever made have 
OLvUrred during the Iao,t hundred yearo and that at least as many more will occur during 
the lifetime of todays young.>ters, wc begm to get a glimpse of what lies ahead for them. 

1 > mention juK->t a few outstanduig invention^ of the last hundred years, consider the 
introduction of the telephone, the automobile, the airplane, the space rocket, radio, tele- 
vision, pla.->ti*. ,->, antibiotics, atomic and nuclear weapons, radiological cancer therapy, 
ele tronic computers, and the beginnings of genetic intervention based yn an understand- 
ing of the genetic code. It is obvious that each of these innovations has had or will have 
a profound effect on the shape of our society. 

Turning now to the future, what Aould be a eomparahie compendium of changes that 
are to be expected over the next fifty years, and how might they affect the future state of 
tlie L^nion? 

Here wc are ertermg tlie field of technological and societal forecasting, and m order 
to avoid engaginjj ih r crely wild speculation, it may be well to begin with some general, 
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soiTic^^hat philoMjphual oU^^r vationt> rcgaiding the scientific exploration jf the future. 

Futures research, a.-» a ftystvmutu endeavor, is of very recent origiri, VVluIe people 
have alMa>{> hada pcrbtc»tcntcuri^v»Ait> about thcit Jcstmy, it lo only in the last few dccv^des 
that the need as well ao the potentialities of a serious research approach to the fututr 
have become fuUy appreciated. Hie rootbof this futures movement go back to the f.uropc 
of the F ifttes, where the fir^t t\\omen ttho may rightly be called 'futuribts* were Bertrand 
dc Jouvenel and rx*nnii> Cabor, De Jouvenel it> a weil-know-n writer tii ^,e fields of eco- 
nomtca and political science, and among his many future-oriented pL.blications, hi£> book 
on "TIr Art of conjecture" la the most relevant, Cabor, who rece.ved the Nobel prize 
for hij> invention of holography, first examined xhv subject of the future in his book 
* Inventing the F uture/ which he followed more recently with a very thoughlful work 
called "The Mature Society," 

Formal method^ for analy2ing the future aie of quite recent vintage and have been, 
and are being, developed largely in this country, 11iey are, on the whole, extensions of 
techniques that have evoK^d in the field of operations research, and they are known by 
such names a^ "the Delphi metliod," "the cross- impa»-t technique," and ^'simulation 
gaming," 

Concomitant with these nascent efforts at exploring the future, and perhaps to some 
extent otimulate\l by thein, a noticeable change in attitude about the ^ jre has come about 
during the laot decade or oo, lliis change i£» manifesting itself in several ways. phiU^- 
oophically, in tliat there lo a new understanding of what it nu ans to talk about the futi>.re, 
pragmatically, in tliat there i» a growing recognition that it i» important to do sometliing 
about the futai<.. and tadhodologually, in thac there are new and more etfe«tr,c ways of 
doing i>omethmg about the future. 

Let nie expand a little on these three aspects of our thinking '3bout the future. 

By the change in philosophical attitude to which 1 referred, 1 mean that the explora- 
tion of the future i^-* no longer equated with fortune-telhug or with the ^^mtemplation of 
cry^ttal baU:>. Instead there i» a growing awarenes^ that a great deal can be said about 
future trends ir« term» of probabilities, and moreover that, througti proper planning, wc 
ean exert considerable influence over these probabilities. Ilius fatalism has become a 
faulity. llie future lo no longer viewe^lat- unique, unforeseeable, and inevitable, there 
arc instead — It is realized — a multitude of possible futures, with associated probabilities 
that can be ei;timatcd and, to some extents, manipulated. 

As fur tlie new pragmatic attitude v*hieh is beginning to be noticeable in government 
and in industry as well as in the field of education, it is due - I think — primarily to the 
fact that not only are technology and c/ur environment undergoing ehange, but the pace of 
chani^' n our time is accelerating. No longer does it lake generations for a new pattern 
of living condit.>ons to evolve. V\e .tre going through several major adjustments in our 
lives, and the members of the next generation will have to adopt continual adaptation as 
a way of life, for such adaptaticn to occur without major psychological or economic 
disruption, it i*> becoming mandatory for us to strive to anticipate changes in our environ- 
ment rather than to atten.,ni to deal with them belatedly and inadequately after it has be- 
come obvious that they are u^)un us. Hie recognition of this need for anticipation has had 
visible effects, perhaps most n^uhly in the form of legislation creating an Office of 
Technology Assessment under '.ongressionol auspices. By 'technology assessment' is 
meant the assessment, la advance, of the likeiy impact on society of technological inno- 
vations, for (he purpose of averting undesirable ^and often unanticipated) side effects of 
such new technologiec* or^ at least, of alleviatingthcir dci<'teriou|i irr»plieations by suitable 
regulatory measures, fhe institutionalization of such precaution may Aell be viewed as 
the first concrete t.videnee that the message of the futures movement has been accepted 
at the higliest governmental levels, 

Thv tiiird ;K»int 1 mentioned, our growing ability to do somctiitug about tlie future, 
I would like to discuss in a little more detail. 

The icas-jn for this new ability, which is beginnmg to assert itself and which — 1 am 
conf idem— Will come to full fruition during this present decade, can be seen in two 
revolutionary developments thai are currently unfolding, 

one is what may be called the second computer revolution. It took Just twenty years 
for the first computer revolution to be completed, from the mid-forties u the mid- 
sixties, during which time the computer grew up from being a bookkeeping device to 
becoming a higixly versatile data processor and research tool. During that period, both 
the cost and the size of computer components have gone down by a factor of 100, while 
the calculating speed has gone up by a factor of 10,000, 
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Whil-. thei>t trcnda arc continuing and, together svith lung-dii>tdncc time-i>haring 
arrangeinento, ar*. accounting during the present dccad*. for a continued annual doubling 
of the amount of computing po^^ct in tht United btatco, the second con»piiter revolution 
ia about to add a oignificantly ne\^ flavor to thio national rc2.ourcc of ouri>. It v^ill conDii>t 
in the amalgamation of ©evcral trends v^huh, in combination, \m11 have a powerful impact 
on planning proce&oCo generally. They are ^i) the relative automation oi the computer, 
in the sense of doing a^va> %Mth many of the cumbersome ao).ecto of computer program- 
ming and thereby facilitating direct cunifuunication bet\^een themdividual rci>earcher and 
the Computing machine, ^ii> the invention of num<.rouo highly veri>atile dii>play devices, 
coupled directly to tlie computer, that provide the planner with the flexibility to coni>truct 
and continually revise image© of hio idea© ^ o he develop© them, and (lu) the construction 
of networks of computer terminal© over which researcher© can confer at a distance and 
coopeiate in the ©olution of problem©. These three trend©, which are uell under way, 
will constitute the beginning of a true ©ymbio©is be^^^een man and machine, wheic in a 
very real ©en©e man'© intelligence will be enhanced through collaboration with a comput- 
ing machine. 

The other revolution in the making, that will add to our control over the future, is of 
a very different kind, it i© more ©ubtle and potentially even moie influential, I am re- 
ferring to the reorient-ition that is beginning to take place within the so-called soft 
sciences. 

The traditional methods of the social sciencCb are proving inadequate to the task of 
dealing effectively ^iih the tvtr-growmg complexity of forecai>ting the consequences of 
alternative polKiei> and thu© furnishing useful plannmg aid to decision makers in the 
public and private sector©. There are increa©ing ©igns that this lack of effective policy 
orientation i© beginning to be overcome, ilatherthan continue the futile attempt to emulate 
the phy©ical ©^lencC©, re©earcher© in the social-science area ar^ realizing that the time 
ha© come to emalate phy©ical technology instead. They are beginning to do this by trans- 
ferring the methodi> of operation© re©earch from the area of physical technology to that 
of social technology. 

The potential reward from thi© evolving reorientation of some of the effort in the 
oocial-©cience area toward oocial techn jlogy, employing operations-analytical techniques, 
is considerable, it may even equal or exceed in importance that of the achievements 
credited to the technologies arising out of the physical sciences. 

Operation© re©earch was firat brought into being through the exic^encics of World 
War 11, It ha© ©ince continued to develop and become a widely accepted lool, not only in 
the management of military affair©, but throughout the operations of commerce and 
industry. 

Among the principal operaiion©-re©earch technique© that have proven themselves in 
the©e area© and that ohow great promi©e of being tran©ft rable to i>ocial technology arc 
the ^on©truction of matnematical model©, the u©e of ±>imulation procedures, and a ©ystem- 
atic approach to the utilization of expert opinions. All A ihc^L teehnique;> are greatly 
aided and continually refined through the availability the computer, and the ©econd 
computer revolution of whiwh 1 spoke may well add another order of magnitude to their 
potency. In particular, automated acccs© to central data oank©, in conjunction with appro- 
priate socioeconomic model©, will provide the ©oft ©cience© with the same kind of mai>sivc 
data processing and interpreting capability that, in the physical ©ctences, created the 
breakthrough which led to the development of atomic fission. 

Among the new pragmatic approache© taken by operations analy©is is the i>ystcmatic 
utilization of the intuitive judgment of expert£>, A method developed, and ©till bcmg re- 
fined, for the purpo©e of obtaining a conf>cn©u© of informed opinions ha;> become known 
as the Delphi technique, which ha.s by now betn employed in thout»ands of ini>tancei> all 
over the world, Uii© lechnique generate© a kind of anonymoui> debate among the partici- 
pating expert©, ai>ing a ©eriei> of ©uccesi>ive que>tionnaires, where, la each que^^tionnaire 
after the first, the respondents receive feedback information about the outcome of the 
preceding round. 

The Delphi approach derive© iti> importance from the reallocation that projections 
into the future, on which both public and private policy decision© must rely, are largely 
based on the per?>onal expectation© of individual© rather than on predictions derived from 
well-established theory, F^ven when the ©ubject lend© iti>elf to a formal mathematical 
dei>cr:ption — ai> i© the case for various a©pect© of the national economy, for example — 
the input a©©umptions and the range of applicability of ©uch de»criptioni> are subject to 
the intuitive inter, ention by an appropriate expert. In view of the ab^enee of a proper 
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thcornkal foundation invl tiu *.on><.qucnt intvit.ibiht\ of h.uin^, to i>onie extent, to rel> 
on intuitivt- {udjiriunt, a« ir< aitli t\\o option.-., ..iri vitht-r v\aU indefinitch in 

ihe hope of e\cntualh having m a»J<.4u.itt tht>;f\ a\okl<ibk ihat \\ouid enable u> to deal 
Writh hocioceonumii and pohtu.il probUm.-^ a.-^ wonfidenth a.-* Jo \\ith pruolcnu-> in 
physic:> and whemi^trv, or «t wan mal.t the nio.->t of .in admittcJl> un*atL->fas.tor> oiuiation 
and tr> to obtain the r^kvant mtuiti^e m^ight.-* of cxptrt.-* and then u.^t tliei: judginent5> 
as systematically as possible, 

Oper. Uunt* anal>oiA, and ^^Uh » futur*.?^ analv.^i.>, vi*nmut;ed to the .-.econd i>f these 
apprt uhes. That i.->, a» fara.-> v\t *.*in b> building a theoretical foundatum on whieh 

to ba»e projcxtion.s into the furart, but v\e Jo not reject th^ intuitive- m^ight of experts, 
c\xn tf that in»»ght ha.- not >tt be^n articulated in the form of a fulh- reasoned tlicor> of 
the phenomena in qutc»ti^^n. In tha» rvhinj, at Ua.->t in part on the intuition of dpeeiali;«ti>, 
it bccomc-N important to gi\e ilie.->t txp^rta t\t r> support that nia> improve the aceuraev 
of their judgment. Creating i conceptual framework in the form of e\en a partial model 
of the area andcr conoidtrati^^n often ic* of .->ubstantial help, partieularh if several e*x- 
pcrti> are involved, jeeau»->e it provider a common operating ba^e and thuo an effective 
aid to communication. The Delphi procedun , to which 1 referred brie-fl), ^e-rve.s to stimu- 
late the thinking proce»c» .-.incc it requires th». participating vxperto to respond to opposing 
positions taken by others in the group. 

The Delphi procedure ha^, in particular, been uoedextenoivel) to obtain from appro- 
priatel) cli0;>en expert.^ s^^tematic foreca3t.-> in the areas of technology and of i>ocictal 
changes. Before giving voa .->ome examples of the results of oUch surveys, let me point 
out a .-.truciural difference v\hich frequently exists between technological and i>ocietal 
forecasts. 

For most potential technological breakthroughs, if they are at all plausible, it is 
r.ere!) a que.->tion oi when, not v\hether, they will oceur. The mfiuence we can ex'ert on 
their attainment usually merely in tt rm.-^ of ihc time at which they ill come about, 
v^hich can bt ha^^tened by increa.->ed expe'nditures on rtoearch and development or delayed 
by withholding such expenditure.^, llie opening up of new oouree^s of energy is a clear 
ca^e in point, until recently, the paucity of funding, espe'cially in nonnuclear energy re- 
search, had reduced the probability of an earl> breakthrough, now, with the present spurt 
in funding, the expected breakthrough dates have advanced appre^ciably. 

In the area of »ocietal trends, by contract, v\c rarely have this kmd of inevitability, 
where the only form of intervention consists in varying the financial support of certain 
enJeavorc. ln;>tead, we tend to fmd ourselves confronted with certain issues which can 
be resolved in a variety of ways^ and .->ocietal fore-ca;>ts depend on how we, as a society, 
will choose to deal with .■>uch ii>.->ues. l.xamples of .■>uch laaue-s are the que\stions of what 
to do about the Jeteriorationwf public morality, or about inflation, or about race relations. 
Tj nuke fjrevicts in any of these arca» i» much harder than in the area of technology, 
becau.-*e a forccai:>t here typically requires much more than the fixing of a date for the 
Occurrence of a optcifu event, v\hat is called for, rather, is the specification of a par- 
ticular approach to rec^ohing agivenoocietali3.^ue,to attach a date to its becoming effec- 
tive, and to predivt the con.-.equences — both good and bad — of whatever measures are 
taken. 

Thus there are two kind.-, of |K»tential future de vclopment»; those which are cither 
totally beyond our control or at bec^t can be advanced or retarded through the control of 
e^xpcnditurop and tho.-.e, on the other hand, which depend directly on how certain public 
ioc»ues will be rc.->olved. The fir^t kind, besides including most r>cientific and techno- 
logical de velopment;>, aIc»o cornpricses i>Uch event» a» natural catastrophes, certain po- 
litical events (»uch a.-> the reecnt curtailment of ,\rabian oil exTHjrto;, and •iianges in 
public attitudes ^.■>uch a»-> an increasing participatii)n in novel life styles;. Ilic .-.eeond 
kind of developnie-nto, uver which vve doliavea con.->tderable measure ofcontrot, includes, 
in pa'-ticulai, Ugi.->lative actions and executive regulativ>ns, reflecting the government's 
deliberate in;erventions toward the resolution of existing issues, 

I eniphac»i2c the diotmction between these two categories of potential future occur- 
rences becau.'.e of their different significance to the educational planner. In the case of 
a development of the first category, that i.-., one eo^entially beyond our control, the 
planner's attitude ^ill have to be on the whole a pa.-.^.ive one, since all he can do is to get 
the best pos:>ible expert advue in order to estimate the probability of the Occurrence of 
the event in questit>n. In the case of an event of ilie second category, .^ince it is known 
that the outcome will depend on deliberate intervention, it k-> more appropriate to assume 
a mor«. active, participatory attitude. V\\v question here breaks down into subquestions: 
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Ah.ti iii<>iK itii.i. lii' xtivi^ioin i.ikt i% Ah.it <K< i-^ton .iIumIU tli-. \ iiiak*. * lum ^. m tlu ir 
»lt*ki^ion \h inilu. 1^ • *l itid Mill A ill Ik the iinplu a(iun> t»f tlKir diciv-^ion,' 

|l»v vlt^tiiK rtMU Ahuu i h.i.t irb U u» iii.ikv l)<.tvM*n t^u v.iu^uru.s of future ovciit.»>, 
of vour>c, 1^ not vk ir-tut, iiid Uurt .ir< iii.iiu '.li.Klin^> K*tv\vcn tli*. t\tr<.iiK> of no con- 
trol .ind full voniroi. NK»rt«»\<.r, tiu <iiK.%it«>n«»f <ontroll.ibilit\ i> rvl.tiu*. to tiK vKupuint 
ot the |vrM»n i>»>inK thi ^jKu^tion. 'Ah<it t.-^ b<.\ond tlu o»ntrv»l of tiK pri\.itt vsvctur may 
wvU bi und«. ; tlu i^ihiiv ,-t^tur*> control, and v\hat ics not undtr thv ^.vmtrol of tho public 
-.^ vT«»r oi ih\ ^ n\h J 'lAU > m w Ik ^ub|^^ i to ilu- in inip\ilation of forricn |>«)v\crh. 

Vt, :n UirniPi; nv»A t»» .muiu ,-»pt*.»tK lorct,L->iv%oii iIk fiii^irv -.t.Uv of tlu I'nivHi, I shall 
olwcrv* ihi-» vau>;ori/ati.»n, ^\n\\ i!u ondv r^t.mdin^; that it i.^ nu an, to b*. ncidur binary 
nor ibsoluti'. 

I K'.cin Auh a lic^tin^ »»f iiii|H»rt.int <.scnt.^ whivh arv nui dir<.xib i^untrolLibK- but at 
bf^t ar<.- .^<jbjc*.t to indtrva inti r\.vntion .md vvhuh, iii th*. ojiinioiL'* of experts, have .1 
hi^h probabilitv of occurring before the cnJ of the ecntury: 

In bio-mt-dKint , Uu- control of ino.st ba^tvrial anJ viral dir»<..iN«.r> will be achieved, 
jnd till dt.ith rate from vanvvr >mU bt ,^ubM.intia!l\ rvdu».ed. \ babv'> ocx will be ca.->ily 
prv^elev cable, and i.unian <.lonin>i aiII N.vx»m<. piK-.oibK ti.c, the replacement of the nu- 
V U-ii.-. of m o\*im h\ a .-^omatu wll, with ftubv->vqiient d<. v*. lopnu nt in .1 h*>c»t mother of an 
identical ;vMn tif the supplier oi the <<miatic celli. 

In fht cnvironnivntal .irva, ^rvat c^iridt^ luiw. b^^n taken toward the depollution 
and eutrophiv atum of inland l.ikv.-> v;»u».h i akv l.ri*.^ .ind vxp^.nditur*..-* gencrallv toward 
prutettin^ and rt.-tonng the cnvironnitnt will ric><. b> an orJ*. r of magnitude. 

ilu v»rapatti and vomnuinication,> i evolution will e.\«-^rt an <. ven greater influence 
itn our .vKi^t\ iti.in (ht. tndiK->cri.U volution ha.>. Hurt. m.i> well b*. ^.oiiiputing machines 
h..ving an i , oi l H> *yt more, compute rizcd tel*. M.->ion tt rminal^ will b^ in iiu»t of our 
tiMiuvv^, .md Mian> pf^»pK wiH bv ^.arrving jxirtablv ttUphonc.-*. Automated highwa> & will 
be in t-M^ttn*.t, .ind manv a*.tivUK.^ v\htchnow rvquirv tra\clling to .m of five or workshop 
will bt ^apabk of bt tng varrivd out via <.KvtronK communication at home. Three- 
dinienMon.il tekvioion ir» liktl> to have been perfect<.\l b\ the year 2000. 

Hk Aoild ftH)d situation, which m.iv have wor^^^n^d conr.idcrabl> during the l<)80s, 
niav bt ca.v.-vl before the turn of the e<.ntur> bv th*. production of anificial protein. 

A permanent manned M*H)n base i> likely to be in existence. 

In tiK ,->ocial are. I, .» cuarantetd iiiinimum in^onu a.-* well .ir» cr.idlc-to-gra.e medical 
cart are Itkelv to bt provided bv law. fhe work week mav b*. r^.'vKKcd to aboJit 32 hoan>. 
Hie percentage of tht labor ftiree Kon.-^i^ting of women wiH rL-.e from the pr .^ent 3.Sj7> to 
aU«ut 4t» . I he pt>pulation i;rosv'h rate wilKontinue to drop, re^^ulting in an almost .stable 
p<ipulation by 2fHK». 

\ttiiudin.il trends will continue to ».liangt, in p.irtieu' »r, raci.il t<.n.->ion will diminish, 
untonvention li famiK fonu^ and lift c^tyUr ^wll bt expt riiiuntcd vvith b> .m increasing 
number of \nKrican.->, *.on.-»ume ri^ni and viti/en^' lobbies will fIouri.->li, and greater re- 
>p»m-»ibihtv of torjxjr.ition,^ with rtgarJ to ihcir products and their societal obligations 
will be in<i<tcd upon. 

Hiese, then, are .sonic of th<. dunge. that are Iikelv to otcur during the next twenty- 
five vear^. i »M»king bevond that peiiod, to the fir-^t quarts r of the next century, we m.iy 
.intKipa.e that nian\ of thest d* velopments will vontmut or eomc to full fruition: 

VutoiiKitittn Will priifoundiv .iff^et cvtr> aspect of i)ur livi Moot diseases will be 
t-r.idKatcd, genet Is mte rv<.nti*)n will b^conu ..ommon pr.ietiec, .ind mass manufacture of 
artificial food 1^ Iikelv to be possible. 

Iht teiiipt»rar5 enei^lv .^hortagt during the l.itterpartof thv 20th century will probabl) 
b<. repl.ieed b> an abundanet of ehe.ip tUctric energ> dt rived from thermonuclear or 
.^olar eiKrgv .^ourcc.%. Ilus avail.ibilitv of .ibundant ent rg> will Kad to tlk e xpKjitabilit) 
of b>w -grade ore^. that vva,s not pn-viou.^ly economically feasible. 

I here .lUo isa |x>.^>ibiiu> rli.it the .ile he mi.-^is* dream of tlu transmutation of elements 
into ont another will become a realitv, in ^hich cast the thn at of matcnnl shortages 
may be forever banished. 

Great .^tridts will bt t.iken in space exploration, and a whole new orbital industry is 
likely to emerge. 

IhK- much for .1 brief selection .,f Uktiv devtli.pment.^, none of whuli are highly con- 
troii.ible. Next I would likt t** turn to what I e.iUcd d<. vtlopment^ of tht stcond kind. Here 
We are *.un*.<. rnid wuli major public issue who^«<. .-societal implic.itumc^ will depend very 
aimh on the m.uint r in vvliuh w<., volKetivtIv or through gimrnmental action, decide to 
n-voivi them. I ^hall id«.ntifv ten >^Uch issues, and m each ea.^e briefly indicate two 
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diametrically copoj,ed |X>:ivic.-> fur revolving them. Tlie choice in each case, 1 believe, 
will make a d 'sl*^ differed t to the future of our society, and an educalor concerned 
about the futL. K . swdcLto ohuuld be ».unouiuu.'> of the fact that the implications of 
most of these I sue: , ill 'rjpingeontheoOLictal environment m which the graduates from 
his educational endea/or \'rj\ have to function. 
The issues 1 have selected are the following: 

Issue FuU-eii plpyment e conomy vo. leisure economy . Productivity in this coun- 
try may eventually rea:h oUch a point that eunoiderablv U:,c than a 40-hour work week 
will suffice, at least in t:.eor>, to support a reaounabI> high hving ctandard for all Ameri- 
cans, especially if we manage to i,tav out of any furllier wars and resolve the energy 
problem. Thus, incre».oingamujntc of time could be freed for :>o-calle*d leisure activities. 
On the other hand, there are mar.v alternative pur^uit^^ that could keep us well occi ed 
at present levels of working houic per week if we choose to engage in them. Foren.ost 
among them arc; the eradication of poverty m America, to the point where all famihes 
are brought up to at Last the present-day level of middle-ela^^s comfort; the exploration 
of the solar iiyctem. and the development of the :>o-called * 'third world" to the point 
where hunger, povert,., and large-ocale di:>ea:,e are eventually eliminated. The choice 
between these altema-ive^ - leisure v^. full employment — 1:> ours; they may be the most 
important options affecting the future state of our society. 

Even in a relatively fu^'-empluyment economy (at present standards), not to mention 
a more lelsure-orienied economy, our options may not include the simultaneous full-scale 
pursuit Gf the three major areas 1 ju^t enumerated (dume:>tic-poverty eradication, space 
exploration, development of the underdeveloped nations), i^o that choices between these 
alternatives may still have to be made. Hence we have: 

Issue s2: Space exploration vs. social needs . This is an issue both of the past and of 
the future. \ few yearo ago, there was a rising clamor, particularly among the younger 
and the disadvantaged oegmcntc> of our population, to shift public spending from space 
explcration to our urgent social needs. Uhde large-scale support of the space effort 
has *ndced C€aoed, thi& is not because oocial programs have been allowed to draw sizable 
res)urces a^ay from it, but largely because many economists advocated a slowing-down 
of Dur economy (with results, incidentally, which were a far cry from the ostensible ob- 
jective of halting the inflation). One of the rca:>oni„ admittedly, for not funneling more 
sizable funds into social program^ ic that there otill is an inadequate grasp of just how 
tlie soci. 1 ills of this nation can be effectively cured. Once our understanding of the re- 
quired so .tl technology ha:> sufficiently improved, and once we are off the present drive 
toward economizing at all cost, the oame i^sue will arise again, and our choice as a 
nation will be whether we wic,h to rei>ume large-scale ventures m space exploration or 
whether wc Aant to make an all-out, conotru^tive effort toward social reform — or whether 
we can a,.ord to pursue these two efforts forcefully in parallel. 

Issue ???: International cooperation vo. isolationism. As in the previous case, re- 
sou'^cc constraints ai> well ao a dci>ire for more lei:>ure time may force a stipulation of 
prvrities betw een domestic and foreign purouito. bonic otrengthcning of international 
i. otitutions may be mandatc»ry for reaoon^ of oclf-protection, m particular, cooperative 
measures to halt further pollution of the oceano and of the atmo:>pherc will be indispens- 
able for survival, A decision, if any, »n favor of more extensive foreign aid directed 
toward the development of the oo-called third Aorld might be implemented in many ways, 
ranging from a unilateral incrcaoc m fmancial and technological support for developing 
nations to a joint approach to theoe problem a. Such a joint approach might be taken either 
in collaboration with other advanced nation^,, oUch as the boviet Union, or through the 
equivalent of an international laeome tax levied and distributed by the United Nations. 

\nother choice in the dom.jm of international relational that may for the first time in 
history be within our reach is the following: 

Issue HA. War as an instrument of foreign pt^Iicy vs. the obsolescence of war . We 
live in an era of tiani>ition, in which fewer and fevver nations still consider going to war 
as a deliberate mstrument of foreign policy, while otheij> — including the United States — 
have not yet learned to avoid being inadvertently drawn into military conflict, either 
through unintended e:>calation of military support dej>igned to be preventive of war or by 
the occurrence of an accidental or preemptive outbreak of war. For some pairs of na- 
tions, ouch ao Canada and the United ^tatei>, it lo currently unthinkable that disputes be- 
tween them might be settled by war, others, even including former arch-enemies such 
as Prance and Germany, are well on their way toward the j>ame j>tate of mutual abelliger- 
ence. The choice for the United :3tatej> ij> either to continue on its traditional course of 
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opending a &izc»iblc fiak^tum of its re&uur<.co each year on war preparedness (on the 
aaaumptiun that uiaUvcrtcut outbreaks of v^ar niucat otill be contemplated in our national 
planning) or to make an all-uut effort, po&&ibl> even through partial or total unilateral 
didannament, to ereate an atnTioophere of tru&t generally that is eomparable to our rela- 
tione* sMth Canada, oo a^ to relegate the idea of ^var to the aberrations of the past. 

VVithin the area of dome&tw improvements, there arc many options open to us. Some 
of the more important ones are these: 

Ic&ue s5. Di>;^erv^itiea va. nev^ utiea va. more uniform population density . Estimates 
of the United otate& population at thvendof this eentury, whwn have been in the neighbor- 
hood of 300 million, tend of late to be elooer to 250 million. Lven to aecommodate this 
amaller inerement, either our present *-itie& have to be allo^^ed, as they have in the last 
fevv deeade&, to sprawl m laisaez-faire fashion, or provisions have to be made for large 
numbers of sizeable new eities, or some positive indueements have to ^e offered tliat 
will v^ause people to settle more uniformly over the inhabitable portions of tnis ;ountry. 
While, presumably, some mixture of these possibilities will oeeur, the quality of life in 
our future soeiety will depend a good deal on which alternative will reeeive the greatest 
emphasio. If there is no definite policy, tlie urban-sprawl alternative will svin by default. 
If there are to be new cities in quantity, a pubiie, private partnership may be required in 
order to »^r*iate the institutional mechanism for encouraging the enormous investments 
that will be necessat>. If, finally, the goal is a more evenly diotributed population, this 
wUI require better avcess by high-speed ground transportation to what are still largely 
uiban areas — and thus>, again, large investments possibly n^eessitating cooperation be- 
tween the public and private sectors. 

Issue I he old vo. the new vision of the *uood life" . Increising numbers of people, 
particularly among the younger generation, are replacing in their vision of what consti- 
tutes a good life the traditional goal of a sub^untial income, material wealth, and social 
otatus by that of an inner sense of spiritual oelf-fulfillnient and a measure of social and 
cultural participation. This trend can be strengthened or discouraged, with results that 
will affect preferences among othet options, ineluding those discussed as Issue #1 (fuU- 
employment vs. leisure economy; and Issue ttb (bigger cities vs. new cities vs. more uni- 
form population density). 

Issue ffT; Centralized vs. decentralized government . There are conflicting senti- 
ments regarding the issue of centralized vs. decentralized goveniment. On the one hand, 
the growing complexity of public affairs and the narrowing decision deadlines entailed by 
the general acceleration in the paec of change make for greater centralization of govern- 
mental decision-making functions and, in particular, for the abolition of overlapping gov- 
ernmental Jurisdictions that have proliferated at the local and regional levels. On th: 
other hand, even today's degree of concentration of power in federal agencies has gen- 
erated a feeling of alienation andfrustration among the general public — alienation becau^^ 
of the remoteness and incomprehensibility of governmental processes, frustration bo 
cause of the apparent unresponsiveness of governmental decision-making agencies to the 
preferences of the people. A compromise between theoc tendencies toward centraliza- 
tion and decentralization will have to be found, possibly through the invention of new 
political institutions, that will satisfy the needs both for greater governmental efficiency 
and for greater participation of tlie public in its government. 

Issue ^8. Integrated vs. polarized society . There are currently trends toward a 
r.icially more integrated soeicty as well as certain trends toward polarization, both 
racially <black separatist and white supremacist movements) and by age groups (youth 
culture, retirement communities^. Forecasts differ as to whether integration or polar- 
ization will dominate in the long run, and the societal structure that will emerge by the 
end of the eentury will depend greatly on which of these trends we elect to promote or 
suppress. 

Issue ;?9. Continuing teehnologieal and economic expansion vs. leveling off. Closely 
related to, but not identical with, the options described as Isaue ^1 (full-employment vs, 
leisure economy; is the choice bet ween planning to continue on the path to technoeconomical 
expansion and planning to level off gradually before the depletion of natural resources and 
fhe pollution of the environment reach catastrophic, dimensions. The choice is a difficult 
one, beeause the feeling prevails tliat the next two decades might bring many technological 
hopes to fruition. We seem to be on the verge of being able to exploit the progress in 
transportation, housing, and communications/ computer technologies to improve the quality 
of life for large masseo of the American people by an order of magnitude. The amount of 
freedom in this choice may depend largely on how soon a new, eco.nomical source of 
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energy (such as Tiight be derived frun thermonuclear fusion) will become available, for 
the scarcity of ra\\ mnterlcili>cjnbccxpecte*.lto be overcome by recycling and by extract- 
ing metals and food from low-grade ores and soils aj, well as from the oceans — all of 
which activities .^equire large amounts of energy. 

Issue i^lO Competitive -market ethics vs. public-interest ethics . The moral climate 
in the world of government, business, labor, and the profesbions is felt by many to have 
deteriorated to the point where the public interest ib in senous jeopardy. Except for the 
governmental sector, ihib dei.line in deference to the common good bcemb to derive more 
from the normal operation of competition in a free economy than from the nefariousness 
of individuals, T*he choice here is one of permitting the gradual deterioration to continue 
until the public clamor for reform L.an no longer be ignored, or of anticipating the in- 
evitable before a crisis is reached, and cooperatively recreating a climate m which busi- 
ness, labor, and the professions can thrive while not disregarding the demands of the 
public interest. To pursue a reform in the direction of an increased attention to the public 
interest rather than to abide primarily by the prebsures of the competitive market would 
require submission to social audits and adherence to ethical standards of conduct and 
performance laid down by either governmental or self- regulation. 

Th'5 list of ten issueb is, of course, not complete and could be extended indefinitely. 
Vmor.g many other examples of areas m which additional choiceb among alternative options 
could 00 formulated, the following may deserve special mention because they are cur- 
"^ntly much under discussion and may be resolved during the next ten years: the ongoing 
revolution in sexual mor the nascent pf ychopharmacological revolution, the problem 
of adolescent socialization, the redirection of formal education toward greater relevance; 
the overdue reform of internment facilities (prisons, hospitals, institutionb for the men- 
tally or physically handicapped and the aged;; and political reformb involving possible 
abandonment of the present congressional seniority system, controls over lobbying activi- 
ties, and the conduct of political campaigns. 

These, then, are some of the issues with which our society is faced. What we do 
about them, and how soon bomc of the technological advances 1 listed wiil become reality, 
will largely determine the kind of societal environment m which today's youngsters will 
have to spend their lives. As educators, this should be of concern to us, and, although 1 
have done little to offer solutions to the problems implied by thib concern, I hope 1 have 
succeeded in providing ^ome food for thought that may eventually be translated into 
didactic precepts. 

Or. Helmer *5 a Professor of Futures Research, Graduate Faculty of the School of Business Administration, 
University of Southern California. 



Technology and insHtutional Change 

Michcel Michaelis 

I once read that when Gertrude Stein was dying, she opened an eye and looked at her 
friend, Alice Toklas, and whispered. "What is the Answer?" Miss Toklas sat mute. A 
few minutes later, Gertrude Stein opened botli eyes, and with her last breatli bhe asked, 
"Then what is the Question?" 

Precisely. What is the question? One way to put it is this: Does society see tech- 
nological vitality as necessary to its future well-being, and — if so — what is the evidence 
that we are taking deliberate btepb to ensure full and beneficient use of our technological 
resources — that is "humane technology for tJie future?** The answer to these questions — 
today — seems to be: 

1. \mbiguity on the valueof technological vitality for the future, depending on whether 
you question the Intellectual community now often exhibiting a strong anti-tech- 
nology view or the technocrat- in busines s or m government — for whom advanced 
technology seems to offer panacea. 

2. No, there is little evidence that we are taking deliberate steps to ensure full and 
beneficial use of technological resources. 
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In lUia paper 1 will aJdrcso niyoclf to a vanct) of ibsu*,© related to these questions, 
and I will ftuggcot tli.it the |[>r<-oent-da> an^wcfo 1 have given arc ouoceptible to change. 
But only if ^\e ahii fui institutional change and deliberately do ^o, instead of putting our 
betb on the surrogate, u*j., technological change alone, as the driving force to shape the 
future. 

TIME 

There ©eems to be a most critical tinK-miom.it^h between tho&e who make policies 
and operational decitjiunb— ^.hooe horizon t>parte no more than three to four ycaro at most 
and one year more generally — and what I might call the "natural time ^pan of change," 
which iS 15 to 30 years. Harlan Cleveland ^formerly A&tJi&tant Secretary, btate Depart- 
ment, and Amba&oador to NATO, then Pretjtdent of the Univer&ity of Hawaii; illuminated 
thio general characteristic of U.b. politic^ and policies when opeaking in the context of 
foreign aid. He observed that, "VVeknowin our hearti> that wc are in the world for keeps, 
yet we are still tackling 20-year problems with five-year plants, a otaff of two-year per- 
sonnel working with one- year appropriations. It's simply not good enough." 

Thtit'tj right, we cannot go on like thitj. Because of the complexity and interrclated- 
ncoo of our toucicty, many of the moot Jeoirable and needed changes can only come about 
over a relatively long period. In many cases, that ''natural period of time" is 15 to 30 
years. Yet many of tliooe moot concerned with problems of our society are looking for 
alternatives and option© to yield relatively rapid transformation, if not ^notant solution. 
The time horizon of oeif- interest on the part of policy and decision makers, motivated in 
the beot sense, if you wUl, by desire for personal advancement, re-election, or financial 
gain through near-term visible profits, is at oddo with the natural time cycle of change. 

Failure to understand that many solutions when instigated cannot instantly oolve the 
problem reinforceo a tendency to abandon theiosue, to withdraw, to become alienated, or, 
on the other hand, to move to an extreme position advocating drastic overhauls or xevolu- 
tionary changes, ignoring the fact that intrinsically such changco cannot promise a more 
rapid response. 

But these time scales need not remain mismatched. For instance, current tax laws 
on investment property encourage ohort-term rationality, a developer makes moot money 
when he "develops" and sells the land quickly. V'ermont, however, has introduced a new 
tax law which taxes quick land turnovers heavily and long-term holdings not at all, and 
which thereby encourages the individual to think of the long term. 

THE TRAGEDY OF THE COMMONS 

Uhat 1 am talking about hus become a popular concept ever since Garrett Hardin, in 
his famous 19&8 article, revived the logic of William Foster Lloyd's 1833 pamphlet on 
population. The problem of tlie "tragedy of the commons" lo quite straightforward. In 
the parable, the "commons" is a common grazing land on which each villager has the 
right to graze as many cattle as he wishes. Lach commons has, of course, a limited 
capacity. At the beginning, the number of cattle grazed stays "well below the carrying 
capacity of the land." 

But each herdsman, "as a rational being," seeks to maximize his gain. Calculating 
more or leso consciously and explicitly, each asks, "What is the benefit and cost to me 
of adding one more animal to my herd on the commouo?" bince the profit from die addi- 
tional animal is received by the herdsman, tlie positive utility to him is almost plus one. 
bince, however, the effects of overgrazing are ohared by all herdsmen, "the negative 
utility for any particular decision-making herdsman ^s only a fraction of minus one." 
Tliuo, each individual has an interest in increaoiUg the size of his herd, and it is to no 
individual's advantvigc to reduce the size of hioowu herd in order to reduce the ill effects 
of overgrazing. 

Therein is the tragedy. Each man is locked into a system tliat compels him, through 
rational self-mtereot, to increase liis herd without limit in a world that is limited. Free- 
dom in a commons brings ruin to all. 

Against this tragic fate, what can be done? Hardin sees it as a problem for which 
there is no technical solution, i.e., no solution that "requires a change anly in the tech- 
niques of the natural sciences, demanding little or nothing in the way of change of human 
values or ideas of morality." Lacking a technical solution, HaruiU looks to politics and 
suggests the answer to the tragedy in coercion, "a mutual coerCion, mutually agreed 
upon by the majority of the people affected." 

13 



er|c ^0 



PROBLEM versus OPPORTUNITY 



But the real *'t raged) of the ^.omniuns" it, that it cannot be .solved, m the &en&e that 
no solution can be found that i^, logically ^.un&iotent ^Mth the parameters and as&umptions 
stated. For instance, cnc solution advanced i» a &t rung central guvemmcnt or ruler. 
This assumes wisdom and ceolugieally-av^arc altrui&m, whieh no authoritative ruier — 
like everyone else- exhibit:, a^ "a rational, t,elf-intere&ted individual." If he imposed 
ecologicalh-sound jxjli^ies, (like Iiniitmg the eo^h on the eommon>, he would perceive 
himself acting contrarv to hio own rational t,elf-intcrei>tby inerea&ing popular discontent, 
undermining consent, and reducing populai oupport. The lational, t,elf-interet,tcd ruler 
considers himself aUa>o better off b> allowing people to t,aticfy their t,elf-interest and 
thus consent to his rule until juct before envuonmental eo&ts become infinite and the sys- 
tem is on the verge of eollapcc. BeeaUse of the apparent eosts of meeting ecological 
problems, a rational, self-intercsted ruler would avoid aetion as long as possible. 

Neither the "solution" of an autocratic government nor the "solution" of coercion 
based oncon&entis logiclly con&ictent with the premi&es of the parable, since each "solu- 
tion" relies on hum. ins with eharaeteristieo different from the short-term, rational self- 
interest that characteiizc:, the herdsmen who precipitate the tragedy in the first place. 

Herein lies the deeper tragedy of the commons. Each herdsman, acting on self- 
interest, sees the opportunity forgainbutnot the problem of the eomniunity. Ihose called 
upon to solve the long-range, apparent problem of limited communal resources do not 
have the long-time vision of opportunities either, but oce equally short-time-bound im- 
peratives of a problem to be solved. 



OPPORTUNITY 

'llie tragedy of the commons can only be resolved by breaking one or more of the 
premises on which the remorseless workings of the tragedy rest. John Locke's proposal 
in the seventeenth ecntury, i.e., that the commonocan be made unlirr.ited, no longer holds 
for ''spaceship earth." We muot therefore look to technological changes in tlie "cow" 
(e.g., make them j,maller and consume lest,> and to changes in human attitudes and the 
institutions and laws tliat encourage and support those attitudes. 

These observations on factors structured into our society, which inhibit the effective 
use of our rcsoureeo and thereby our respon&eto contemporary and continuing problems, 
are only to suggej,t the wide range of factors and forces which must be dedt with in a 
radical way, that i.^, by getting to the ro^n, if we are to preserve and manage a socially 
and physically inhabitable world. 

\ systemic approach tu the future, acknowledging technology as a vital force — for 
good or evil — but ours to control, suggests the following: 

1. Recognition that everything is related to everything else. 

2. \ focua on opportunities rather than the traditional preoccupation witli problems, 
I.e., long-term goals versus short-term brush fires, 

3. Anticipatory action instead of reaction to crisis. 

4. Recognition of social invention and institutional ehange as a major self-conscious 
approach to societal problems. 

In my view, institutional change ^^i^ soon supersede physical- technological change in 
importance in managing society. 



BARRIERS TO INNOVATION 

Techn^lLgy for the future has a new role. Our predominant need is no longer to make 
things possible, but to satisfy Suman a ants and preference^. To this end, technological 
innovation must be matched by bignificant instiUitional changes. In particular, public 
policies at the federal, state, and local levels must be formulated and changed where 
necessary from the status, quo, so as to stimulate and enable the pnvate sector to take 
larger risks in pur&uit of innovation. The dynamics of the market and feedback control 
through profit can make private busine&s an effective innovation and resource allocator, 
provided that government establishes, imaginative and flexible incentives ana constraints 
in such a way tliat profit is made doing \Ai<\t society most needs done, m a manner that 
society finds acceptable. 
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In th'b Lt)ntuM, 1 can luentum a .^nid>* that I Kd for Arthur IX Little, Inc., wiUi 
National bcit^nti I ouiulatiuu ^upixjrt ia^t ^car. It falK^^cd quit^. lugicallv on the Picsi- 
dent's Message of Mar*.h to ongre^s in vvUivl* Ue i>|>okc' of the need to create an 

environment for marrying the nation*.-* technical ca^jabihtv with it.s cntrtprencurship and 
strengths in production, marketing, and finance, in ouU i to move the rate of innv>vation 
into higher gear. Our btudv targeted on finding oar vUiat indu;,try itc>c'lf perccivei> ai> 
significant barrie-ri> to innovation, i.e., on the real-lif< . ^pericncc.-> of indui>tr\ m pursu- 
mg innovation, VVe aL-»o looked for .-^uggt.r^tion^ fuN i mdui>tr\ of pv).si>ible changes in 
public pulley that would help remove ban let© to mnvwiuon. \\<. looked for similar per- 
ceptionb and bugge^tion.^ in the fin<ineial eoiuiiiunity, Uk labor unioni>, and m Federal 
Government, 

Our definition of innovation ncedb to be ».learl\ undw i ^food, define it ai> a process 
that extends all the way from an idea or invention aad iviatcd research and development 
through production, marketing, and di^tributivm — ail il.v vva) to the luarkctplaee and full 
diffusion in the marketplace. Until that proce^o lo complete, innovation has not taken 
place. It IS a long drawn-out procebb m time, and a i^ a very complex and risky one, 

.^ome ba^ic principles emerged from thio otud>, IUe.->e are more in the form of gen- 
eral eommentb on public policiei>andpubhv pv;t>turc, larh^ i tlian the i>pecifie recommenda- 
tions that also emerged: 

• There ii> a very real need to de&ignate and tvi .support strongly — fiom the top in 
government — a focal point in the L.Neeutive Branch lo w^nirdinatc peblic policiet> t>pecific- 
ally related to innovation, V\^, have i>ueh a focal poini U)da), at leai>t lu name. Though 1 
take my hat off to the National beienee Foundation and iit> Director in providing science 
and teciinology advice to the P resident, 1 don't bcliev^. UisiC the f oundation has >et become, 
tliough It can, ouch a focai point for innovation becau .e it ha© not liad full support from 
tlie top and from other agencies to carr> out that r^vii^., buch support is essential if the 
various parts of tile Executive Braneh arc to be biuu^lit into uiiiijon where policies for 
innovation are concerned, not only in their thinking but aUo in their actions. 

• A clarification of public policy objective.-* lo needt-d, Ihe nation may wish to innovate 
for a wuule variety of reai>ono, quite aMde from cv^rpvjiau objectives. There are national 
objeetiveij related to international trade, to productivity, to s.oni>umer ©atiijfaction, to job 
creation, etc, Fhough there are many public jx)1ivKo tliat relate to each of these objec- 
tives, 1 have yet to find one that explicitly takes luto .K^ount the opportunities for and tlie 
complexities of the proce^^> of innovation. It ir» ©eidoi** taat these existing policies inter- 
act with each other in such a way ai> to .stimulate innovation, or at least to minimize 
barriers to innovation, 

• \\c also have to consider that public policic.-^ fur innovation need to be industry- 
sector specific. It kty admittedly difficult forgovemmait to hone iti> policict> to be t>ector- 
speeific. It ir a politically sensitive i^^>ue, but one th it we cannot evade. If we think of 
the steel industry on the onv hand and the drug indu.->ti » on the other, we i>oon realize that 
It IS unlikely for identical incentives to operate equall> effectively in both cases. 

• There ib no question that market demand lo the nio.^r peri>uai>ive incentive for innova- 
tion, 1 ,have >eer., of course, the rei>ulto of the Mai qui.^-Myers study, and 1 tend to feel 
that we sometimes dowTipIay market demand a© an inv-cntive more than we should. We 
more often put ourselvei> in the poi>ture of "punning" t^^Unology because we iia\c demon- 
strated "feasibiliry," ihii> is like pushing a string, I'd like to i>ee a lot more "pull" 
on the other end of the string, and that is the pull tAC ieKsed by the market. 

In Hiany areas of public need, that ir> in area» wht.r^ public money — tax money — io a 
dominant force <e,g,, housing, trani>portation, education;, we do not make sufficienily 
productive attempts to articulate market©. It ii>n't enuu^h for industry to know tliat there 
is a need, \ou need to know the dynamici> of these net do in market terms. You need to 
know what kind of performance specifieatum the market requires for the goods and serv- 
ices that It wishes to buy, ^ouaUo need to know trends of competition, including foreign, 
and trends in government regulation that may impinge on tlie behavior of the market. 
Ideally, you also want a big enougli market with coir,:aoa performance requirements and 
market dynamics, beeau.^e fragmented purcha«eo ofteii do not provide enough incentive 
for the risks you have to take in innovating. 

In shorr, market articulation and market aggret,ation are two powerful tools tliat 
government can use in pu^eha^ing goods and serviee.-> foi its owr, missions. The aggre- 

*"6arrier& to Innovarton «n Industry, Opportunihes foi Pobhc PoL^./ Changes," 1973 (National Science 
Foondahoo/RANN, Washington, D.C) Arthur D, Little, Inc., Industrial Research Institute, 
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gated purchasing power of I jciaJ »ina ^tatc government i:> indcvd \cry large, reaching 
into the hundreds* of l»Iiii)Wo of doIKu.-.. I.vci* if uiilv a purnun of thai market could be 
rationalized, I b^^hevc v^ould niubih^e a po\^erfui jnimp-puiiung effort fur innovation, 
• Finally, there ib a lack of open, mutually trustful, oOd pioduetive interaction bct\^een 
industry and government, for instance, thooc \^Uohave been involved vvidi antitrust mat- 
ters will recognise the ii>bUc, Botlioide^havc var>ing incerpretationa of these provibioi»i> 
and though both Mmictimci, :>pcak to each i>thcr, 1 have die uiipieb.Mon that they do not 
speak with each other. There lo much ritual and «peeeh-iuaking and pohey pronounee- 
ments, but there is also a great deal of sh>ing awa> from the ilahties of the issue and 
from present, a» didtinet from past, needs for jointly re-examining publie policies, We 
simply must learn to undet^tand each other's problems and find \^ayb of not onl> eom- 
municating butaL->o collabu rating througti imaginative new institutional linkages and through 
innovative policies and practices. Industry and government are in tlie same boat. We act 
as adversaries much of the time, and often there is indeed a good deal to commend tiiese 
adversary role^. But \^e aUo need a much more purposeful and collaUjrative stance as 
well, so that \^c can anticipate seriouc* problems that inhibit risk-takmg in both the 
national and corporate interests before cnc»es and shortages are upon us. When the&e 
occur and call for immediate action, v\c inevitably find too little lead-time for taking the 
most useful actions, Ue must learn to act in anticipation of rather dian in reaction to 
perceived needs. 

To get more specific, let me suggest a possible scenario for the fumre, 1 said at the 
beginning that \ve can't go on like this. Neither this country nor the Aorld can keep reeling 
from cribis toerisi.^ ^energy no\^? food tomorro\^?) without courting human, social, and 
economic upheavals that carry \^ithin them die seeds of ultimate disaster: \^ar, 

I spoke to a central issue, as I see it; namely, die severe mismatch between the 
short time hurizons of polic> makers and the inherently much longer "natural" time 
period neede.1 for major innovative policies to mature into significant changes that could 
forestall, or lessen, impending crises. 

On the other hand, experience oho\^s us that it takes at least 15 to 30 years for major 
innovations to be consummated that could forestall, or lessen, crises, buch major changes 
involve the fullest application of all our resources — human, institutional, economic, and 
techrkal — and considciable institutional obstacles need to be overcome in order to 
effect such changes. 

for such changes to occur, the innovative policy or invention must be made and nur- 
tured not by llic individuals and organizations wlio later stand to gam directly from die 
results, but b> their predecessors who should have taken the visionary and imaginative 
risks in sufficient time. Our system of re\\ards, incentives, and constraints— governed 
by "terms of office" th ut seldom exceed a handful of years — focuses attention more on 
"results today" than on "risks taken for a better tomorrow," 

To be sure, the needs of tomorrow, die crises that may impend, barring early cor- 
rective policies and actions, are foreseen by thouglitful analysts. But fe\^ are heeded, 
because even fewer consider it "dieir business" to risk near-term personal or institu- 
tional rewards and seeurit> by championing risky actions that can turn ixjtential into 
realit), Thc> refrain from challenging thcotatusquo of aniecedents and vested interests. 

Long-range planning is frequently advanced as the obvious solution, both in govem- 
mc*nt and in industry. Some sueh efforts ha\e paid off, but less frequently than we would 
wish. Or wh> else are we beset by c^ rises when resources of all kinds are ^^ufficient unto 
our needs, if only they be used imaginatively and equitably? 

These mismatchings of time horizons on the one hand and of resources and needs on 
the other can be aligned if we leconsider our c»ystem of rewaids and constraints. This 
is a task in which government and industry must join together so as to find new and mu- 
tuall> reinforcing patterns uf policy-making and action, I hese new mstimtional arrange- 
ments must be so designed tliat the needed incentives for long-range policy-making and 
risk-taking are a built-in, integral featt 'e, 

PERFORMANCE versus PRODUCTS 

One such arrangement, for instance, would be to consider the possibilities for busi- 
ness, appropriately regulated by government, to sell "performance" instead of "prod- 
ucts." Consider transportation, 25/"^. of our scarce energy resources are now used to 
move vehicles that carry people and goods. Over 90,7> of all paasenger-miles are traveled 
in privately -owned automobiles, The total "performance" of society's functional need 
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for iiuibtliu 1.^ U ^ ^ Uuiit o|)ti4ial, Ut ^av x\w ka^t. \ \w pohcicb and r«.\\ardvs of those who 
iitaki autuiuobtU ^ ar^ iUtuiti^d totlt>.i( luu-^.-^iuii of c^t^Utn^ u.^ a product. Incentives (o 
niakt tiK "tv)tai p«»tfuuuan*u<. of tran.i|X)rtation** nc»<. to tlK' nuKli inglior lov*.! attainable 
b\ out |x>tcntiai t<.».hni^al and t».ononuc <.apabjlitKvN art. not an integial part of tiscir 
business. 

\t mv^titutu>nal auatij^tint-ntft <i(k needed that avk gear*. J to provide the eustomer 
uith an alttrnatiw to i>ur^lu^in>i and »»Anmj; iprodu^-i <a vehicU i, nameK, to provide and 

th*. fui.ctional ptrfouiian^t of uan-»|K>ttat»on. ^uch pt rformanc*. would invt)lve, of 
vour^i, a liitX oi ntanv tt.chnic al M)odt.v^ of titobUitN, depending u]x>n \Nhat or who needs to 
bt nuivtd from ^\h<.n<.<. t«.»v\htrt. >iKh p». rfoimanc^.^ can be specified and measured (as 
to valut. u<(.ivtd^ in t(.^linieal, cvononuc, and Micialterni.^. I he technical capabilities of 
^r^atin^ ->uv-h p».rfv>iiiiaucL-ba.-^».d tran.^ptittation .NVv-.t<.iii.^ <.Mc.t. TIk m^tltutlonal mecha- 
nii^ms are still lacking. 

V\i^s^ do*. ft not nKvin an> bar.ic changt. in th*. profit-motivated capitalist market bys- 
t*.ni. »\hat It Joeft m».an ir. a ne^\ \\ay of perceiving hnk.-. bet\\e<.n consumer markets and 
buoincoo, and bttv\»,<.fi gwSk mnient and busfnc;,.^, ^shich r<.nKn<. institutional and pereep- 
rual barriers to productivity gains and technological innovation. 

< aU Madden, diuf ».*.onoiiiiftt of tlio t..haiiibLr of c oiumercL v)f tlie United btates, has 
char»ictorized the mode of business strategy 1 suggest as 

...evidence of how the United States coold achieve large-scale soctal tmprovements .. .evi- 
dence how utiytronmentall^ bolanced economic growth could be accelerated to provide 
ncue^vor/ resoorco ••• offering iOLialiy-onentcJ emplo/ment of currently unused advanced 
»e«.hnolv:'9>c re^y^urces ... offering a new institutional organizing mode consistent with basic 
ph»losophn.al jn&ights of this century ...providing a way to achieve more responsible per- 
formance from society's dominant power institutions.* 

5Uct.c.->.->ful t.\ampkft of major innovations* have a common fcarurc iliat seems to me 
of o%».rridmg iiui\>i tantc. tli». t.»it<rpriftt is structured and motivated to provide perform- 
antt. of coiupKx ^j^tem.^ that UKtt functional needs of societ). The key words are per- 
fornuuice, sVAt-wm^, and functional needs. Foi instance, the opt ration of the complete 
r»>fttemo of defence and of space exploration <in the public sector) and of voice eommum- 
catum <tlK teUphoUe r.).-.tkm in th^. pnvatt sector) — eacha functumal need of society — is 
specified, e\t.t.uted, and mea.-,urtd m p< rformanct. terms lelated to p<.reeived or antici- 
pated needs. 

A hat I am suggt.^ting is that »ucii functional performance orientation of an enterprise 
van substantially tnhanct. its innovative behavior and inercast ito productivity. One 
proiiiismg avtnut for exploration and experimentation ^\ould therefore be the creation of 
busint.-^.s r.>st<.ms ^shich can provide, total pe rformauce capability m satisfymg tJie various 
funt.tional n^eds of oo<.iet>. iTiis ^svjuld invoice adapt.ng our free market institutions in 
.■>ach a Hiannc r that consume r,'> Iuvl the option of buying a» much performance in a total 
transportatum systciii as th».y need and can afford, as an .ilternative to buying the separate 
component products and partial services n<j\s offered to meet thi» particular functional 
need. 

Hk diK->tinction 1 AIM m.iking is Ut^^Len functional-perfornunee orientation and 
product orientation, 

Uk prt. mailing product orient.ition of much of industry is exemplified by companies, 
for instance, ^hos^. buoini,.->s it is to make and sell building mate r>al»^ othei s ^^ ho con- 
struct a house out of .-^uch mate rials, oth^ro ^\ho supply it with utiluie.*>, others \sho engage 
in land sp».culatior. for siting th<. hous*., and so forth. 1 hi& is not to discredit tlit. housing 
industry, it is laUiting under .^tvcre restraints of all kinds waich inhibit teclinulogieal 
advanci and ^sUivh tiiciiisclves cannot bt. overt. oin^ by technology alone. Though \^e have 
te<.haic.il kno^^lwwl^ie to improve housing, the policies and prac .ict.» of business, finance, 
government, and i.tlx>i impedt tiie use of this Kno^^ledge. All these enterprises are in- 
'oK^d in vshat 1 v\ould ^all the "shelter** system, Hieir individual aima and motivations 
may \sell strive to^vard the Anoit system, but their respe-ctiVL ))Uslnes^ strategies and 
Jeeision^ are cireuiTisciibed by the specific product or service they offer. The inter- 
relationship bLt*\t.en them lacks orchestration to get tlie most out of the techn logical 
performance of the system as a whole and thus limits productivity. 



*Carl H. Madden, Closh of Culture. Management m en Age of Changing Values (Washington, 0,C., 
Notional Planning Association, October 1972), 
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To .•>crvt a funs.tiun-ufit.nCiU nuiik^t |>rufitabl^,cntcrpruse>> ^sillhavt to focUi, heavily 
un vuntmuuusv tcchnulugi^al and 4tt.->titutKinal innovation. Hit. inv->titutiunal behavior of thobc 
Aho ocll ptrformanvt of an integrated tran.^|x»rtation c>>atciu will be quite different from 
llios>e whu make and oell autoniobile.«>, A eompan> offe iing funetional perfomianee cap- 
abiHt) will help create, and \m11 function in, an environment characterized by, 

• \ggregation of functional markets ^Mth related performance requirenie^nt^, 

• Development of ne^v budine.sa pra*.tici .->, Uiore capable of higher riok-taking, .stem- 
ming from the ability to control all thv clemcnta that make for oy.stemb efficicnc> 
and innovation. 

• Stimuluo for vontinuouo teclinologieal and in.->titutional innovation aimed to\\ard per- 
formance objectives, 

• Create^r fXJtcntial to act in anticipation of need rather than b> reaction to cribib. 
disruptive impact of innovation — future shock — is eased. 

• lncrva.>ed demand for hiji.lier okilU in managemeni, engineering, and labor, employ- 
ment opportunities are upgraded. 

• Improved quality of life — through humane technology — inaoHiuch a.-> the advent of 
new tcclinology a ill be MgnificantI) influenced bv consideration of societal good 
through a functional-performance business' pursuit of profits, 

^uch an en%ironment doc^ not, bv and large, no\\ exi^t in product-oriented corporations. 
It lo r<.-xi.-,tcd b> these in&titution.-> primarily int»:?nton prese rving or enlarging the market 
shars. *>f a product and by the individual© ^\ho ^^ork m them, sv 'o have a very human fear 
uf unesrttiinty kr.t their product line and ito related work skilU should falter. But under 
funs, tiunal- {Kr for mane e orientation, each component product or servicq of the enterprise 
and ito continuous ^har.ge can be treate'd ao a more manageable risk, because each com- 
ponent is seen as an integral part of the total performance-based system. 



BROAD BENEFITS 

l unctional- performance orientation lo advantagee/us to the consumer, too. It creates 
an environment ^\here consume r.-> buy and evaluate r»y.->teni performance, in terms of im- 
proved performance and lo^^er coat» rather tiian i.-»olatcd product performance. Boili 
improved performance and lo^\er eosto c<in be a»>.hieved in great part by technologic in- 
novation, ^u^h innovativ^n hao to be managed for ths. functional oyotem as a ^vhole rather 
than be allowed to occur haphazardly bv unexpected interactions of component parts, 
technological innovation the u fore ma.>t go hand-in-hand Aith in:>titutional change. 

Functional performance eorporation.^ \mI1 more readily assume the responsibilities 
for reoeaivh and de ^clopm^^nt, partuularly tlio:>c leading to major innovations on which 
their *.ompctUuencc»o or mari.^t ohare depend, rcwer vexing debates and political battles 
ohould thcrefofv. cn^ue on ^\hciher industry or gi>vemment should pay for H&D, Func- 
tional performance entcrpriae.->, aIio perforce mu.-^t perceive it as an integral need of 
their operations, will be motivated to do so. 

Where both ent<. rj * i.->e and customer recognize the operations of the enterprise as 
performance of a functional need, they a ill be able to judge its total performance. It 
.should he caller to nuikv tiade-off deci^ionotominimizc adverse imp.ict.->, because inter- 
as. tion of component part.-> !,-> controllable. Accountability for Ixith benefits and adverse 
iniji^awt.> more viear-cut and vK->ible-, anda discerning citizenry and regulatory agencies 
can act with greater purpose and success to resolve issues. 

lilt .■>teadily growing intcre.'>t m the social re^ponMbilities of bu.->ines.*> corporations 
A'ill, for a functional p<. rforniance firm, be a matter e-f everyday eoncem. It is implicit 
in the goals of r^uch a firm, and it should be a recognized measure of its success, llie 
bu.->inv.>s of siivh ^corporations ^ic the problei?i.-> of our society, What is today considered 
a> enlightened self inte re»t — the corporation';> stake in a good society — can become the 
primary goal to be achieved with profit. 

Many eeonomiots have warned that the nation\"> productive performance (gross na- 
tional produvt/ A ill be insufficient to attain simultanet>usly the many oocial and economic 
goalo implicit in the problemr* we face. Tainiul choices of priorities — health versus 
education, transportation verr^us shelter, for instance — will need to be made. Tradition- 
ally, growth depends on relatively haphazard and often narroAiy-motivated business 
intt ravtionr^. Though prouuction and distribution of particular products and services 
may, in itoelf, have reached a high degree of efficiency \benefity costs), the total system 
efficiency K-> often quite low, I anetiunal-performanee orientation focuses on total sys- 
tem efficiently, and ohould tliuo oerve to optmnze allocation of resources, lliis means 




that ft.Miurctt, uu Uix i«.tittv, \k tluv utat(.ruil, fmanv-ial, huMan, «^an be fr<.oJ 

and rcalluvatcd u» »<ih<. r pur|x*-vt Rp|Xin.siv». ut market J<.niand»*, It oUind^. u» r<.aMm 
that tlu >imu!tanev>us attainment t>f niuR natujnal g*)aU i.s a po.s.sibilit\, 

1 am not advan».ing thi.-^ ct)n».tpt p<. rK>rman^.<. v^, priiJuvt a.% a panacea. I am c^ug- 
l^otmg It a.-> iUu.-^tiativt i^f tlu kmd^ of imaginative dating that mu.st viin^id^r in Si) 
rc^ruvrurinji iUk. ai rang<.lli<.nt^ of our fu^ <.'nt<. rpri><. .MKiv.^tN that r<. \vard> and a».tii>n,> 
^an be iiiadc i.i nu wixU tlw time .-.^.a!*. nt> .-'^ar\ and t!k grtat UM»URe> availabk' to 
avt^id tlu quiw.k-fix M)lutu>n of one ^.n-^i^ tliat iifte-n th<. .^e<.d,^uf th<. next one, 

ln>titutu>nai tianMtion.-s neve>.->arv to gam Uiaxiiiial huuian bcncfit^^ b> furthet tech- 
nological advanwcs aR .-^weepmg and liau interlocking effect^, Thus calL^ for iirobcs- 
trated c«et.s of ^hoiwL.s on Iev^ard^ and ci>iu-«traint«^» \Mth initiative for <>uch cbiUccb 
emanating iroui manv mAc reign .-»cwt^»r.-^ of tiur ;>owiet> — vonf^uiiie producers*, govern- 
ments, lliii^ problem of ».ouplingnian>-te>-nian> in a eonwerted funetum of making eheiic^s 
lo thv whalUngv. befeUv u.-^. In ie.>pondmg te> thio challenge, v\e mu.'.t <.xpheitl> r<.cugnize 
the seidc .-HpLetrum e<f valuc-Iaden attitude.> and a^pii atum.s iif out pluralist ooeiet> . Ue 
muM attempt to ouUeotiat^ them .m> that tevwitd.s and eon.straint.-v .serve to ^cm1uiat<. and 
govern both our near- and hmg-tonn n».'Sions, 

IIk bu^inv vsMuutun it V r«hi)uld ni«^^ ^imc^idt.! it a prim^ te.>pon.>ibih(y to reeonMdcr 
ito nit{>.^ion.<>, in s.t>neeit witlienlightenedpublie poh^^v, .-^ei that ito ov.stem of re«ard> lead.s 
to tx>Iivief> and a^.ti^m^, that are judged not e*nlv b\ tlie balanee .>heet thio ><.ar but aKso b> 
tlie vaot ^KUential jK).>oe.^o for meeting Iiuman dvmand.> equitablv and in greater meas- 
ure* in the deeades ahead. 

Or, Mtibocto o Oocet^r of the »Vcrld futute SoeiCt^ and Intcrdiieiplinary Communieation Attociatc^^ 
Inc. He h a member of the senior stoff of Arthur D. Lttticy Inc., Wohlngton, D.C. 
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Tht. elementary ochuui inviu atrial arta prugraui lo interrelated with ih^ motruetiunal 
prograra of the Luo Ang^^ks Cit> tnific^^i bwhuula, a^ designated in the general course of 
study. The inotnietiunal program lo developed m term^ of thi. need for effective living, 
and the industrial arts prugraia otrvco nian> of these needs in a manner s^hieh gives it a 
place of importance in relation to the total educational program. 

Industrial arts aetiviCie^ promote icammg and give children appreeiatiuns and undei- 
atandmgo not ea^ih obtiuni^d m any other v^ay. Ciitieal thinking and problem solving 
experiences are also of prime importance in a constructive program. 

As an integral part of the i.li.ment*ir> oehool program, industrial arto make-o four dis- 
tinct contributions: 

1. The clarificatu>n and applieation of concepts m other subject fields, oUch his- 
tory, geography, oeienee, art, music, mathematics, language arts, literature, etc. 

2. The interpretation of our industrial-technological society. 

^. The satisf*iction of personal mter^sto utilizing the materials of industry. 

4. The diseovcry of personal abilities througli a program of career a^^areness. 

The Loo Angeles Board of Lduw-ation ha^ unanimouoly adopted career edueation as an 
area of high priority m ih^ cdueational program. c>taff member^ have been eommiooioned 
to initiate programs that will ^erve immediate nee\is as ^\ell as long-term goals. 

In tht: elementary sehoolo, there arc four unuo or activities b^^scd on the theme of 
career awareness wluch have been tried out on an experimental ba^is by a number of 
teacher^ uith their children. 

CAREERS IN PRODUCT DESIGN 

product design la an important function m buoincso, industry, and technology. New 
products arc conatantiy appearing at the market pia^e and old products are being modified 
for various economic, factors. There arc liundreds of exciting career^ in product design, 
and young children should be more aware of their exisience. 

Lesson I — Product Design 

Children play the roles of desigiiero m a large toy factory. Using tools and mate- 
rials, eavh person designs a toy, game, or puzzle that will be of interest to young children. 

Lach designer const ructo hio owii product, out the group stops frequently for problem 
solving and evaluatiim. As the products arc being constructed, the children learn about 
some of the careers in product design. 

Lesson 2- Market Surveys 

After the products have been completed, an impartial survey is taken to determine 
tht consumer interest toward the various toys. This is accomplished by having a number 
of other children observe the toy- and judge them m terms of first, second, and third 
choices. The results are tabulated to find the most popular toys in the group. Careers 
in market research are discussed. 

Lesson 3 — Mass Production 

Using the product survey as a basis, four or five toys are selo-ctcd to produce, llie 
designers of the chosen products select workers foi their work crews, and they act as 
leaders, t.ach leader and his crt.w are responsibU fur producing a quantity of thuir par- 
ticular toy. 

[,ach team is responsible Utr orjcring materials, analyzing the product, dividing the 
labor, and organizing a production schedule. Lnoughtoys ar». produced to give the woikers 
the experience of cooperative effort. Careers in factory work are discussed. 

Lesson 4 — Product Pronaotlon and Sales 

After all of the factory work has been completed, a toy atorc is set up and a sale is 
planned. A sales campaign is organized to boost profits, .laiec^men are selected, and they 
arc trained to sell the merchandise. 
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Ml of tlu lattif-. xiiitiiin>: .iioimJ proJutt pronuitMn anJ .irc rcvorJcJ and 
discussed. 

LEATHER PRODUCTS AND SALES 

I.tatlurvvork an ideal addaion Uitht vUm<.ntar> indu.^trial art.-* program. Children 
K,An de.->ign and produce kathtr k;iKxl.-* that ir«. «'f guud qu dtt> and ar<, .-salable. IXiring the 
.->^lio%il %..ir thcr« aiw a nunabt r oftvtnt> »^lluh .»ff<,r the vii)jiMrum»t> t»» .-^ell .-^ludcnt-ni.idc 
produvt.->. f ht^c in^liidt. Uk annual eamival, ,-«priRg: fv.^tix.il, open hou.-«e, IM .A. events, 
(.'hrUtiiias sjIcs, ^tudcnt storcSj i,'ic. 

In all metropolitan area.->, kathe r e.\pe rt.-« .ire awiil.ibie for vlar>.'>rouni dt'nion.'>t rations 
to ao«-»ij»t teacher.-, m »ntr.idus,ing ti>ol .-.kill.'* ana ori^anumj; a vl.i.->c«rooni bu.Mnc>:» e*nte'r- 
prK-«^-. A call tu the Iand> leather i.oi^pan\ i»i the voniiiiunit> ^vili arrange help for .1 
leather e'Xpci't. 

Leather produ^^t.-. iUs^lude kt> rmg.-», vvri.->t band^, niedalhun.^, boijk marker:*, kc> 
e.ic»e.-«, etc. Other pr^^duvt.'. iU^^lude letter holdcr.-H, note bird.>, tri\et?>, pencil holders, 
note pads, calendar >, collages, and picrare.»>. 

(Jp|H»rtunitie?» for vareer a^vareUe.-..-* are fiiund in de.^igning and making the products, 
orgam/ani: the c«t>»rv, planning ;he .-.aKv-. s^anipaign, .utu.ti .^aler>, and the e\aluaiion of the 
result.^. Lver> .^vhenil p.irtu ipating in thi.-» aetivit> .-.o far luu^ made a profit, and muhc 
have- devlareM a dividend to the- stockholders. 

CAREERS IN PRODUCT IMPROVEMENT AND SAFETY 

Kalph Nader ha.-* done a great deal to point up the nevd fur proJuet improvement and 
.>afet>. Hi.-. eftV»rt.-> have in^pIred thi> partieular e'xpcnens-e fiir e Icme-ntars- .-.cIkkiI chil- 
dren. ITie unit centf rs around a classroom raick factor)'. 

In ordi r f'» dt »< lop in a^vare-ne>.-. of rhe earee r opportunitie-.^ in the- area of product 
imprownunt ind ^afetx, the '.?udent<-. are guen the opp<irtunit\ ti> participate in as.tuitici> 
that develop ba.-»iv vimvept.-. m fa. t*»r> pr*»duction method.-^, pu»duv.t .-.erxicing .md maintc- 
nanev, .-lafe-ty, and product improvement. 

In thi fi^'-Nt le-.-N'-on, the- k-amer.-^ pn^luve ^* to 40 to\ truek.-^. lane- prodtiction pro- 
cedure's are use'd for the construction of the vehicle^':. 

I he .-.eeond k^.Mm include.-* 'celling" the fie it *if trucL-« to the kindergarten for play 
purpo.-^e^ Hie kindergarten via.-*,-* u.-.aalh u^e.-^ ihe truck.-. f.»r a .-.eru-^ of .-afety k\>.son> 
4>n pede^^trian and driver olueation. Xll broken truvk.'. .ire re turned .md repaired b\ the 
producing cla.^s in an organizexl service and nialntennnce -station. 

In the tliird k>-^.-.on, all .)f the truck', are returned to the producmg cla.-..-* for a le.^>on 
on factory recall. Mie .-student.*, are duided into factor) team.-, to conside r all of the 
llllpr4»vcnle•nt^ that are n<.eec»sar\ t»» nuike tlu truck fleet better .ind.-.afer. All improve- 
ment-, lire made, and tiie t»»x truck.-* are returned to the kindergarten ela.'.s for permanent 
use. 

THE PERFORMING ARTS AND RELATED CAREERS 

The e.ireer op{H>rtunitie^ tn the performmg .irr> are open to pt r.-.iMi.-. in iiian> more 
plae^^ til "I m the tradiri.inal eenter.-* of Mi'UeA<H»d and \e^\ Nork. It is safe to s.iy :hnt 
the opportunitu-s are ra.'A ^^orld-xxide. 

In ihi^ unit, ^tadent.^ ire iwade a%vart that there are man> and \ai u-d carevrs in the 
ptrf«»rniing art.-, for peiipk v^ho haee abilities m the art.-^ and >kill.^ m certain teehnu .il 
fields. .Mmie of the md>t ^t ru %vhK h make up thi> eategor> are- the radio and te ke isitm 
mdu.-.tr\, the th<.<ite{ tdr nna, danve, mn^ie tiidu^rrial .-^ho^.-* and e.\hibition>, fair.^ and 
festivals, sport-^ promotions, zoos, and amusement park.-^. 

Uk ^tudent.-^ in the •.la^.-.nHiiii are gixen the opportunity o[ explo.-^mg e.ire-( in the 
p-. rforiinng <irt.^ bt von^rruetmc vimmated vvixide-n puppet.^ and staging a produet ion that 
highlight.-* ^onu of the artist.-* and vrafr'.nun %^ho arc neee.-^.^ary to a.-«>urt 1 enmpkte* and 
successful production. 

Hver I tvxo-xeir period, 41m .-.ehool poMut ed tvxi> ope ras — I he- Magic Flute" and 
' Tht Rart^ red Bride*' — ii'.mg the animated ^v«H>dt n pupp*. t.'.<i.'. the mt dium of t'\pre-..->ion. 
Ihe pnmarx purport .va-. to a»^ quaint the children of rhe .^eluml vMtli the .stor> ind the 
mu-^ie of the opern^ before it landing 1 prof* »sionril performance. 

\t the .^ame tiiiu, tlu eiuidn n Uarnedhovv t«> u.-^t -^otiK of the hand tool> that vvcrc 
nev«.>->ar> to eon-^truvt the aniiit ite-d ^omkn puppet.^ sind the miniature .^e<.nery. i hildrcn 
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were i>clcctcvl tu pltmvv»oiuiu*. Jt VI.-,*. luiir .•,tylLft,cunotru<-t special prupt>, paint scenery, 
set up lights, tape inuc»i«. and natiatiun, ct^. Hiu^ tht. dtuJcntd began to learn firot-hanJ 
what abilitied and ^Killd n takt..-> to put on a perfurinan<.t.. ^Plans fur the pupp(.td ma> be 
obtained bv writing Tht l.l».mentar> Industrial .irt^ section, Loi> Angelet> Cit> Unified 
Schools.) 

Mr. ri<3naii>jtt ti Supervoor rhe Dtvoion of Coreei end Continuing Ejocui.jn, Lo& Angeles City Unified 
Schools, CA. 



Careers in Product Improvement and Safety 

Wayne A. Wonacott 

The cunsumer is the primt tester of all manufactured products. I.ven though a 
produvt ic» vxelUdCdtgncvl and ^ngtn^^red, t.wonumually produced, and id i>alablc in a com- 
petitive marki^t, it i.-> the wun.>um».i ^hu dc-termif!ei> the ^.untinued &u^.»e;>s of the product, 
>n;»ider the gr^tit variety of produ^-ta that tht *-un.->umvi buyt>, ut>es, and evaluates. 
The manufacturer v\ant3 t^ knuA tnt. <.\aluatiun of hid produ<.t, but i>elJom comes nut and 
dtrcctlx a^ka the ^-un^um^r abt>ut it. iiw generally judges the me*iti> of his product through 
dalei> figures and the m^-idtnct. of product failure.. On mort t spensive items, the manu- 
facturer uifcro a vvriitcn guarantee *Mih a card that la return^-, to the factory ac the time 
of the .->alc. Produ^io are improved fwUuwing a patteni of fail%-res in returned merchan- 
dise. 

Lrror^ and fault> parts in manufactured goods are Uduall> costly to the maker, be- 
cause he ma\ di.^tributL tliou.-^indh of products before the iTi,.-»takc is discovered. The 
consume « nia\ Io^l his inscutment, or ht rau^t ^pend time h.*ving the error corrected. 

The government takes an int<.r<..-^tin manufactured goods when public health and safet> 
arc involved, ^ome of the industries that have been concernce. in this area are food and 
drugs, toys, electrical appliances, automobiles, etc. 

For example, vshen it has been determined through practical experience that certain 
partb of an automobile arc unsafe, the manufacturer recalls all affected vehicles to the 
nearest service e enter to be correete*d. This it> termed factory recall. There are many 
wareer opportunities in various industries for designers, technicians, tool designers, 
engineer^, and sales specialists who are able to work as a part of a produvt improvement 
team. 

DESCRIPTION OF THE ACTIVITY 

In order to develop an awareness of the career opportunities in the area of product 
improvement and :>afety, the .students are given the opportunity to participate m activities 
that should develop ba,-^ic concepts m factor) production methodi>, product servicing and 
maintenance, safety, and product improvement. 

In the fir.->t lts>on, the learuerc* produce "iOio 40 toy trucks. Line production proce- 
dures may be used or each child may put together one whole truck. 

The seeond le^.son includes .-celling" the fleet of trucks to the kindergarten for play 
purposes. Hi* kindergarten class may ur-c the trucks for a >eries of safety lei>i>on& on 
pedestrian and driver education. All broken trucks are returned and repaired the 
producing class in an organized service and maintenance station. 

In tne llurd phaj>e, all of the trueks are returned to tlie producing class for a lesson 
on ftictory recall. The bludenis are divided into factory teanis to conside- all of the im- 
provements neces^ary to make the tru^k fleet belter and safer. Ml improvements are 
made, and the toy trucks are given back to the kindergarten class for permanent use, 

LESSON t, FACTORY PROCEDURES IN PRODUCT FABRICATION AND DISTRIBUTION 

Inform die students that thty are to have the opportunity of constructing a fleet of 
3<> to 40 s\ooden trucKs, using ^iraplificd faetury methods, When completed, the trucks 
are to be used by children in anotlicr class, 
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B*9ic CrA^>ils - Actual Ciif 

B. Er.fln? - 1-1/5" x 1-V6- x J-^A" 

C. SeAt - 3 A" X 3A" X J-JA" 

D. otr^nr.' "^iucn - lA" <U'a. x ?-l/2" 

E. Axl'4 - -^A- X 3/1" * I.-1/2" 

F. ca^ - iiA'" X vjA- X y 

^. TCP - iA" X X 3-3A" 



Gxd-s - lA'' X 2-7/6- X 3-3/J " 
m^ela - Mold*, >•^^^l, 1-1/2" <iu«>. 
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The trucks will bi huilt fruin a ">|Xcific plan in order to develop concepts of produc- 
tion- Jc>.scnjbl> line iiKtlkid^, inti tJuingcable parts, and the team approach to factory work. 

\t this time, have tht <lar>» dt*. idt which method i& going to be used to produce the 
truck:;. There are three basic choices: 

Metliod I — The entire cla»> it> rict up into one eontimiout, production-ii&seinbly line. 

Method 2 — The cIa^^o lo divided up into four to six production teams. Kach team 
produces ti-ucks. 

Mediixi ^-I.ach pupil builds one entire uu<,k, i)ut works in paitnersiiip with anotlier 
person. 

\5 tlie activity progret>.>ea, havt the Ua»s keep a cuniuiative record of all of the 
career opportunities that relate to manufacturing, 

Teacher/Stgdent Tasks 

Show a plan or a model of the truck that is to be produced. 
.Make the following plans cooperatively with the students: 

1. Measure and record the size and name of each parr. 

2. Make a list of the jobs that it takes to build a truck. 

3. List the jobs in the proper sequence. 

Method I — A con t inuous production-assemblv line 

Have the class select a ohop foreman, an inspector, a warehouseman, and a tool keeper. 

r'iivide up all uf the production-a.;6enibly hne jobs as follows, ask for volunteers, 
then hold a period of tryouis. 

\take up the pattern.., templates, jigs, fixtures, and other devices that help to speed 
up production. 

Set up the production and assembly lines mthe room so the flow of parts from station 
to station is logical and efficient. 

Have each wurker prepare his .-tation witli the necessary tools and supplies. 

M,ike two or three trial produ^^ts to smooth out the production flow and to tram the 
workers. 

Set up cht.ck points where the inopector measures the accuracy of the parts and judges 
the workmanship according to planned standards. 

Meth od^ 2 — Several p r oduc t ion tea ms 

!Iave each team select a foreman or a lead man. The lead man takes charge of his 
team and divides up the jobs according to ability and interest. 

Determme the quota of trucks for each production team. 

Th^ teom will not have enough worker^) for a continuous production-assembly line, 
so the jobs can be broken down as follows: 

1. Cut and finish all of the parts. 

2. Assemble the parts. 

3. Paint and finish the trucks. 

Have each team obtain oupphe.-*, tools, and other equipment. Have each worker set 
up his station according to a team plan. 

Before work begins, be sure each worker knows his job. 

Have c\Kh orkcr cui two or three parts for a trial run. Inspect the parts for ac- 
cu racy. 

Set up a Aarehouse for completed parts. Be sure each worker knows his quota. 

When en. lUgh parts ha\e been produced, reorganize the team and assemble the parts 
into completed tru^kr*. C heck foraccurac> and workminship. \Shun all of the trucks have 
been completed, organize the team for painting and finishing. 



»M£Si2£:J) -Ju'ich worker c onstru_cts_pne entire truck 

Have each worker choust. a parmer. rartners are to assist each other in any situa- 
tion that is too difficult to do alone. Hach worker i> to make one complete truck. 

Plan the vlassroom for work. Move tables, bring m the tool cari, se; up the saw- 
horses, and organize the supplies. 

Oemonstrite the tool skills necessary to build the truck. 

Stop the A?.^s durmg work periods to help as foHows. solve problems, reinforce 
tool skillo, dimon^trate new tool okillo, and relate the work to occupations and careers. 
Continue the work periods until the truck fleet is completed. 
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Summary 

IluK! jn cvaluatiuii of tlu that luio been <K».oiupliolKd and dibeus.s the following 

points: 

1, V>o the finished trucks measure up to the original plans? 

2. Did >ou do vour be.-%t work.' I'iid y»Hi enjoy the work tliat uas abb igned to you? 
W'hn tool skills did you leai*n'' 

4. Would you like to v^t)rk m a truck faotor>'^ Why * 

5. UlicU is it like to work on a production or a^cinbly line^ 

6. Wh> are ma.sb-produccd It.b.> expcn.'>iVL' than cu.-^tom-made pruduetb? 

7. Why is teamwork necessary m a nianufacturmg plant* 

8. Ilou many career^ havo \\c hsted as a reMilt of producing trucks? Are there 
others ? 

{y> you think the trucki< will la^^t \\\v,:\ the> arc ubed b> five- or bi.x-year-old 
children * 

U). Uuuld vuu like tu have kindergarten chUdrcn pla> with the truckb' I>) you want 
to watcii * 

11. How can we "sell" the truck fleet to a kindergarten class? 

12. Mow do auto dealers sell trueko t^>> cu.->tonierv'> ' '.Vhat i.-> a factory warranty' 

LESSON 2. PRODUCT SERVICING AND MAINTENANCE 

Inform tht ^ludcnto that the tru».k fleet ha^ been delivered to a kindergarten class. 
11k > aiL to uc^t UiL truck? foi a driver and pede.-^tnan safety project. They will play with 
the truekc> in the uwiii or in the kindergarten vard, carrying "freight" from place to place. 

Iht kmJergarteii teacher will plan the .->afet> program with the children, laying out 
streets, crosswalks, signals, loading zones, etc. 

Ltt th«. pupik^ know tiiev will be able to watch the kindergarten children play with the 
trucks during one period, 

Uhen the truek^^ brtak down for any rea.->on during the play project, the broken trucks 
will bL taken out of .•^ervlee. DrukLn triiek.-, au to be repaired b> the niamtenance teams. 

Teacher /Student Tasks 

Have the .•^tudents deliver the trueks to the kindergarten teacher. Let a student 
representative explain the warranty covering all vehicles m the fleet. 

\rrang^. a datv for the .•^tudents to observe the kindergarten children using the tmcks 
in the ;%afet> projeet. ^^hilc obstrving the triicki> being u.->cd, have the v-^Cudents look for 
the following things: 

1. Are the kindergarten children enjoying the trucks'^ 

2. A re the trucks operating OK * 

\. \re the trucks breaking down^ How many* What parts are failing? 

4. \re the trucks being used properly ' 

Tpon return to the classroom, evaluate what was observed. 

Bring baek all of the broken triiek^ and a.•^,->ign them to individual© or maintenance 
team? to repair. Keep a record ^-Nheetof every repair job. After eight or ten trucks have 
been repaired, do not take back any more. 

Summary 

1. Uhat part is causing the r:iost problems' 

2. Wlut otljer parts seem to cause trouble*' 
Are careless drivers causmg any breakage? 

4, Are any of the parts faulty or weak? 

5. IX> you like to do repair work? 

<>, C'oultl anv of the parts have been made stronger? How? 

7. ('ould the truck construction be improved? 

8, Were the correct nails used at first? 
Would glue help to strengthen the truck? 

10, What careers are fhere in the repair and maintenance of trucks? 

11, V\hat doeo a truek or auto manufacuirerdo when hi.-^ vehieles have faulty or unsafe 
parts? 

12, What 15 a factory recall ' 

n, l)o wc need to have a faetory recall of the trucks that were "sold** to the kinder- 
garten class"^ 
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LESSON 3. SAFETY AND FACTORY RECALL 



Let the student^ knov^ tliat tlure i.-, to be a fa».tury rt-vaU of trucks bt-^ng used in the 
kindergarten class. Certain part© of the vehicle have been declared faulty and unsafe. 

Have the pupils dic.cur>i> factory recall with then parents and ask if any family cars 
have been repaired in such a situation. 

Inform the leamer,-> that the ^vcaknes^t^of tht truck,-> will bt. evaluated and the neces- 
!»ary Mtp.-* .viU be taken to fix them. vVhen the tiucka have bcvn brought up to safe specifi- 
cations, they are to be returned to the kindergarten for permanent use. 

Teacher/Student Tasks 

lUvc the ^uidcnts pick up the tr^ick fleet from the Kindergarten class. Let them kno^\ 
y.)u are goin^ to make the trucks stronger -^nd safer. 

divide up the workers into five or six teams. Lach team should list the parts of liie 
truck that need to be improved. l"hc li^t from each team should be read, and a final deci- 
sion on repairs should be made. Hie final li^t might include thv fvUlo^Mng improvements: 

1. A change in nail si^e. 

2. Tlie use of glue in addition to nails. 

^. Changing the direction of the grain of the lumber for the top and sides, 
4. Ueinforcements for any part. 

Give each team a quota of trucks to repau. Lach team should elect a lead man who 
will divide up rhe wiriou© jobs and responsibilities. Keep a record of each truck, listing 
all re»pairs done. 

Return the truck fleet to the kindergarten. Have a factory representative show the 
childteii the impruvcmcntd that have been made to the truck.-,. He can make suggestions 
on now to "drive" the trucks for better "r^ileage," 

Aok the kindergarten teacher to cheek for real improvements m the fleet as piay is 
continued. Ilic factory representative can follow up on this information. 

Summary 

Uvaluate all thr- e le^sono to determine v^hat \^a.->aeCoITipilshed and \^hat ^va;> learned. 
Center the discussion around the following questions: 

1, Were the trucks really improved by the repairs made during the factory recall? 

2, li> the factory recall sj^tem successful, or is there a better ^^ay to assure oafety 
in car and truck manufacturing? 

3. Is a factory recall of cars and trucks expensive? V\1io really pays the bill? 

4. Did you enjoy working in the factory'' 

^, vVhat ct^reers are available in truck servicing, maintenance, testing, engineering, 
design, and sales'' 

6, ^o\^ Would a person train himself for one of these careers? 

7, Uliat is it like to do the same job day after day? 

8, Uould you like to v^ork on a factory team to improve cars and trucks? 

9, Wha» safety features \^ould youliketoseeput on the cars of the future? Are these 
features possible' 

10. Who is Kalph Nader ^ What has he done foi automobile safety? 

Mr, V/onack>ft i» Supervisor of ihe OivASton of Caicei and Continuing Education, Los Angclcj City Unified 
Schoo'j, CA, 



Leather Products and Sales 

Wayne A. Wonacott 

The purpi>.->e of thir» le.->don to oUow that Rather can be combined vMth other mate- 
nalo ;>ueh aj> ^^ood to eon.->tru^t product.-, that a) e functional and t*ecorative, Tlie learners 
should be given the oppoitunity to dei>ign Aood and leather project that fulfill practical 
purposes, and upon completion the products should be salable. 
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MiUiuf.Kturu ^ uic ^un-»t.»iitU ch.ineing and improving their prudjct.s to increase 
aalci>, to cunipHc Aith othc r ni.»nufaciurcrr», »ind to aati^^fy new nccdi> and demands of the 
(.oni>umer. In indu»tiv there arc cirttr opportunities for pt\)pie -Aho not only create ncvs 
and unique products*, but \\ho arc able to create a demand for thei>e products. 

The fin.il link bttvuen the ni.mufacturc rand the con^^umcr ii> the i>alei> function, bell- 
ing la critical to the life oi a ^ompanj, and r>alct>p«>:fople arc tho5>e who have unique skills* 
and creative ab^luic^. 

LESSON t. PRODUCT DESIGN 

GOAL 

Th<? ?tudt.nt.-^ ^Mll know that Ic.ithcr l-. basic to iiuxlem living and that its> uses are 
diversified. 

UNIT GOAL 

The student will be aware of sotiie ot the .-.kill a that are required in the use of tools, 
equipment, and materials in the world of work, 

PERFORMANCE OBJECTIVE 

After a review of okillr, for using leather toolb and w^xjdworking tools, the learner 
will design and construct a functional product. 

Learning Activities 
POSSIBLE APPROACHES 

Hiift unit van be incorpi.)rated with on- going programs of industrial arts, care^^r 
awareneso, social studies, art, or the attivit> can take place during a special season of 
the vcar. Ilie unit aLM> lo suit»iblt' a.-* part of an enrichment- type program in summer 
school or other |)eriod. 

ENTRY LEVEL SKILLS 

Hie students .->houM h»tve a ba^ic expe ricnce in u^tng leather tools and in using wood- 
working tools. The following lessons are suggested: 

1. Leather — Introduction and l''xperinientation 

2. How to .Start c onstruction in the I.iementary bchiK»K-Uissroom ^practice with tools) . 

TEACHER PREPARATION 

Attend a teacher workshop to: 

1, Learn proper and safe u^e of tools, 

2, Make sample projects and teaching aids. 

Obtain the leatlier tools and the woodworking tools for the class. 
Order the supplies for the unit. 
Organize the supplies for class use. 

Locate a leather craftsman to demonstrate tool skills *c the students, 
formulate a list of careers related to the work in this unit. 

a\! »ke r.jte <ji the possible correlations between the activity and other subjects, such 
as math, language, social studies, art, etc. 

INTRODUCTION 

Let the .■>tudento know they are going to design and construct wood and leather 
projected that have a u.>eful purpose at home, school, or office. When completed, the 
product.* ean be used as gifts, or they might be sold at a .special school event. 

1 et the students know the purposes of the unit: 

1. To c^xtend their knowledge of leather and the leather industry. 

2. To con.->ider some of theearecropportunitics inmanufactunng and product design. 
\ To increase skills in the use of tools. 

4. To discover new interests and abilities, 

5. To be more conversant about the world of work, industry, and technology. 



Period 1 

Demonstrate and review how to atamp and carve vegetable- tanned cowhide. 
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Organize the ryoiu fur Uatii*. r^vurk. out the tooU .md c»crap Icatli'^r, and !ut tlie 

studentb tturk un bkiUb and dc.->ign.->. Lvaluatc the rcbulta uf thu practice experience. 



Period 2 

Kcview the skills and safety in the use of woodworking tools. 

Organize the room for con.^tructiun and let the entire cKu^^ build a practice project 
from ©crap lumber. Evaluate the rebultb of the piaciuv and uview any bkillb that aiC 
neces.sa ry. 

Period 3 

IXiring the next s\urk period, have tiie pupil.-> deMgn piuject.s that cap be made out of 
bmall pieceb of wood and leather. ^hu\v the leamerb the niaterialb that are to be avail- 
able for the products. 

Make the btudcntb aware uf the category of pruductb tu be designed, Thebu are items 
that wuuld be ubeful at huiuc, ochool, ur the uffice, Ube the fulluwing suggebtions. 

a. Kolders for letters 

b. Holders for notes, memos, scratch pads, etc, 

c. I')esk calendars 

d. Holders for pencils, pens, paper clips, etc, 

e. Box for card files, etc, 

f. Key racks 

g. Naplvin holders 

h. wooden trivets 

i. Picture holders 

^how pictureo and du-,pla> modelb uf pruductb thatuther.->havc made that fit thib cate- 
gury. Have ,he >^tudent.-> make several akctchcb of pObbible projccU-*, Make sure the plans 
are made in teria.-> uf lUe materialo that are tu be uocd, DL-^play the bketche*=; and have 
the entire class evaluate the ideas and make suggestions. 

Period 4 

Have the pupilb plan the s\urking urganizaiiun uf the cla^^ruum. Provide facilities 
for both leadierwurk and svoudsvurk ou each wurker can mu\.c from area to area as the 
need aribcs. .*>et up wurk atandardb in die uae uf the variuu.-* wurk btations and supply 
centers. 

Let the student.-> gu tu svurk. Part of the learners can btart un leatherwork and the 
otherb can ©tart by wurking wUli svood, Circulate among the .-»tudentb tu help individuals 
and omaller gruupb. Determine if prugrtb.-> ib being made accurJing tu the general plans. 
Stop the group as needed for problem-solving and for necessary review. 

Continue the work periudb until each worker hab made t\\u or three products. En- 
courage good workmanship by setting sa lability a? the standard. 

Summary 

iioliJ an evaluat»«m uf the pruductb that were eunbtructed. H e iollowing questions 
may be discussed: 

1. Whiit du >ou think uf the finibhed pruductb.' Oo the> r<. present your best work? 

2. Did yuu enjuy wurking with leathe-r and wood,' IX) the im* mate»*ials gu tugether? 
\ lb the workmanbhip good enuugh tu make the i^*uduct.t -alable? Whc might pur- 
chase your work? 

4. What makes a product salable? 

5. lluw would you determine the cubt of a pruduct* 1K*>\ about the belling price? 
What is profit, and how much is a fair profit? 

6. Do you enjuy debigning pruductb*" What career upp^^iT unities are there for de- 
signers, r»ngineers, model makers, artists, etc.? 

7. 1)0 you s\ant to try to sell part of the products that you have made? How? 

LESSON 2, PRODUCT SALES 
GOAL 

The btudenta will become aware iif oume of the abilitieb required tu prumore ar.d sell 
manufactured products. 

PERFORMANCE OBJECTIVE 

After completing the wood and leather pruductb, the kainers will be able to sell 
them at a profit. 
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Learning Activities 
TEACHER PREPARATION 

Ueftr to "T-TV untt titled ret r.s in Troduct IX\sign, l,e.s.son IV, Product rronio- 
tion and Sales for niore detail on this subject. 

INTRODUCTION 

Let tilt atudcnto knav\ they arc g^in^ to plan an advcrtusing campaign to promote the 
sale of the v^<x>d and Icaiiier products. 1)k actual oak i,^ to be held a^ .s^>on a.s a time and 
place can be arranged. 

TEACHER/STUDENT TASKS 

IIjvl the clar>s suggest poosible timet* and places for a oak\s event. 1 r> to plan the 
sale to fit the school calendar. The following suggestions are: 

1. Halloween Carnival 

2. School ('hristmas Program 

3. 1: ductition week — open house 

4. Spring festivals 

5. P.T.A, meeting ^fat!ier\s night, career education >peakcr, rummage sale, rtnt luck 
supper, etc.) 

6. Coopcr.ite ^^ith a lo. al retail merchant. (Ask for guidance from the Advisory 
Counvih 

Pividc the cLks> into ocvtral groups to plan the detaiUs of the advertising and promo- 
tional program. They should consider the following: 

1. Posters 

2. Saies brochures 
\ Pre-sale displays 

4. U rittcn announ^emcTito in the b*.h^K>i bulletin, the .->Jioul intercommunication syo- 

tem, and P.T.A, newsletter. 

Publicity written to a local newspaper, 
6, Individual sales pitches and spiels. 

.\Kike final ^aleo plans and divide up the work among individuals and groups. Carry 
out the promotional and a a lea campaign v^hen the materia I r» are ready. Hold the sale. 
Record the number of sales made and the amount of money taken in. 

Summary 

Hold tin evaluation of tlie oako campaign by di^cUaoing oonu of the following ques- 
tims: 

1, Uas the advertising campaign a success? Was the sale a success? 

2, How much money was taken in> Was there profit? 

3, What could have been done to improve the general campaign? 

4, Did you enjo> :.*ie adverti.^ing and^alc.s activit> Would you like to be a salesman? 

5, VShat abilitK;> does a j>aknperaon need' What education needed for ^ales work? 

Ml, i^onacott a Supcrytwi of the Oiyotori of Coieer and Continuing Educatton, lo% Angclo C»ty Unified 
Schools, CA. 



The Performing Arts and Related Careers 

Wayne A. Wonaeott 

LESSON I. THE PERFORMING ARTS AND RELATED CAREERS 
INTRODUCTION 

Make the .students a^are that theie are m.iny and varied career^ in ilie performing 
an» industries for pexjple who have abilities in the arto and i>kiUi> m certain technical 
fields. Industries which make up this category are: 
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1, The radio and television Industry. 

2. The motion picture industry. 

3, The ilieater (drama, dance, music) 

4. Industrial sliows and exhibitions 

Let the studenti, knov, that they art going to have the opportunity of exploring some 
of the performing arti, careers by conotrucnng ammated wi>oden puppets. The puppets 
arc to be used in producing a dramaticor mu.^ical ^how for the ^ lass or for the school as 
a whole. The puppet.s are to be designed, con©trueted, painted, and dressed by the stu- 
dents, using the various tools that are needed for the Job. 

\s the work progresses, let the learners kno\N that they will be responsible for 
identifying variou.-> careers in the performing arts field and the tools that are neeMed by 
each artist and craftsman to carry out his responsibilities. 

Outline the order and priorities of the project with the children and let them know the 
time schedule for completing the work. A suggested cutllne is as follows: 

1, Plan a play, skit, or musical. 

2, l>etermine the need for various characters and performers. 

3, Design and construct the puppets ^characters). 

4, paint and provide costumes, 

5, Produce a dramatic or musical puppet show. 

TEACHER/STUDENT TASKS 

IMan a simple play, series of skit.->, or niusieal production. Lvery learner should 
construct a puppet for the production. Let each student decide \^hether his puppet or 
character is to be a man, woman, boy, or girl. 

Plan the room layout for constructing, painting, and the grooming of the puppets. 

1. Show the motion picture film titled *1Iow to Convert the Llementary beliool Class- 
room into an Industrial Arts Laboratory." 

2. Group the classroom tables to make floor space for the sawhorses. 

X Plan a specific place for the tool cart, lumber, nails, glue, painting supplies, etc. 
Demonstrate how to cut a piece of lumber 1/ 4 inch x 5 3,4 inches x 8 3/4 inches for 
the puppet face. The sequence is as follows: 

1. Measure the 8 3/4 inch lengtli witli a foot ruler. 

2. Draw a guide line for sawing, using a try square. 

3. Cut off the piece on the line with a crosscut saw. 

Demonstrate Iion^ to cut a piece of lumber 1,4 mch x 2 7/8 inches x 8 3/4 inches for 
the ear piece in the sam^ way. IX^monstrate how to lay out the puppet face, using a foot 
ruler and a try square. Iliib includes the eyes, nose, mouth, and the shape of the head 
and the Jaw, Draw the lines for the mouth slide. 

Have the students set up the tools and equipment, and let them go to work. The 
learners will: 

1. Measure and cut off a piece of lumber for the face. 

2. Measure and cut off a piece of lumber for the ear piece. 

3. Layout the features and contours of the face and head. 
Plan a routine for cleanup: 

1. Discuss the sequence of cleaning up the work area. 

2. rind places to store each item, 

3. Make each learner feel a responsibility for the total Job. 

4. Set a time limit. 

SUMMARY 

flold an evaluation of the firc>t work period. Hie following points should be discussed. 

1, The accomplishments of the first day's work, 

2, The ability to cut a piece of lumber to length properly and safely. 

3, The room organization and the ability to work as a group, 

4, Problems in laying out the face and head of the puppet, 

5, Plans for the next work period. 

LESSON 2. THE PERFORMING ARTS AND RELATED CAREERS 
INTRODUCTION 

Let the students know that ^urk ii> to continue on the construetion of the puppets. 
Before putting the learners to work, discuss the following points: 
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1, Changes m uloJ in thi tkhhu organization for more efficient group work, 

2. Problems m tlesigninp and starting the puppet. 
X Keview of the proper and safe use of tools, 

4. Note the new tools that are to be demonstrated by the teacher. 

5. Note the additions to the lumber and supply inventory. 

Have the learners think ab^jut the importance'and properties of eaeh tool as they are 
used during the work period to construot the basic puppets, 

TEACHER/ STUDENT TASKS 

llavt liie fttuJcnto .set up the rovnii fur Aork, njaking an\ changes deeidcd upon by the 
entire clabS. 

l^^inonstrate the methods of shaping the puppet head as follows: 

1. How ;o clamp the puppet head for .siiapmg. 

2. How to make angular ^.utb m a piece of lumber, u.smg a ero>bCut sav^' and a guide 
block (safety block). 

3. How to make contour cuts of the head, using a coping saw. 

4. 11 jw 10 ^hap^. and round the head uf the puppet, ubmg a .^andbloek and kHO garnet 
e\abinet paper, 

I ct the student;> gu to work vutting and shaping the puppet head. Cireulate *imong the 
Icamtr-* and a.->.-.i.>i indivtduaL-, having difficulty in ..lamping and i^utting the puppet head. 

Stop the group, l>cmon.-^trate to the entire <.la.sb how to eut out the mouth slide of the 
pupper head, a.->ing .i ^oping »aw and a *.oping.>av\ jack, I")einonbt rate l:ow to complete 
the numtli slide. 

1. Cm the flange. 

2. Glue the flange to the mouth piece to complete the mouth slide, 

\llow ih< Work to *.i>ntinue, Tollow up the demon.st rations with individual asbibtance, 
Domon.^trate how to ^.ut the ears and attach the ear piece to the back of the head as 
follows: 

1. Phuv the e ir piece huri/ontally ai.robb the baek of the head and sketch the bhapc 
of the ears. 

2. C ut out the bhapc oftheeai'svvitha woping saw. .smooth tlu- ears with a sandblock. 
^. Clue and nail the ear piece in ix)sition on the back of the head, 

4. Cut the handling stick ^,4" x3, 4" x 13-1, 2" usmg a crosscut saw m a bench hook. 

1 onger lengths may be cut if a taller puppet is to be made, 
^. Nail and glue the handling .sti^-k to the center of the ear piecv at the back of the 

head. 

( . C hcck to be nure the moulliblidemovebup and down freel> in front of the handling 
stick. 

Continue the work period, observing the general progreb», i)emonbtrate how to cut 
and attach the shoulders to the handling stick, 

1. Cut a piece of lumber 1/4" x S 3/4" x , 

2. Draw lines which mark the angle of the shoulders, 

3. Cut and smooth the shoulders. 

4. Attach the shoulders to the handling stick. 

Have the.'>tudentov.Uanupthe work a a and put a way all tool.**, ftuppiiej,, and projcetb. 
Summary 

Hold an evaluation with the learners, discussing tlie following points: 

1. Progress made on the puppets in the first two work periods, 

2. I^roblems in the construction of the puppets. 

3. l^roblems in the proper use of tools and safety, 

4. Difference in the propertie»s and importance of the various tools 

5. Skill development 'n the use of various tools, 

6. nis*.U::>b Mime of the careers in television, motion putureb, and the theateT, What 
abilities and skills are needed by the people in these careers? 

LESSON 3. THE PERFORMING ARTS AND RELATED CAREERS 
INTRODUCTION 

Let the student.^ know that during this, work period the puppetb are to be completed, 
along with the plans for a dramatic or mubieal production, A» each person works on his 
puppet, have him try to plan ahead for the finishing details, such as: 
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1. llairMvK' 

2. i)kin color 

^. c'olor of tho oyc^ 

4. c'o^mmo (paintoJ or tailori\!) 

Other f«Mturcs which giw character to tho puppet, 
the ."stuUent.s to think o{ .^oiuk. ofth<. .•^ktileJ .trt^^t.^ .mU vraft,•^lncn in thv perform- 
ing art-. fKlU who ^upp*)rt th». a*, tor-* anU \k rfornur**, ohtuiiiv r.-^, hair .*>t\li.>t.>, 
%vr!ter-<, raakeup men, Jir<.oror^, eliOtrician^, ^ounJ tivhni< laus, etc.). 

HK^vi'v's >ome of the \vo[f> u.-vtJ b\ thi v.trn«u-» arti,-»t-» and vraftMiicn in tlu perform- 
in); a rt.> fuM and ho\\ impi»rtant r»afet\ i-»m tiitir dail\ u-v^.. WUm happenj> when a per.^on 
has an .:ccident and cannot wi»rk* 

TEACHER, STUDENT TASKS 

lia\c the .student> -»tt up uk uHmi for Aork, t)cnion.strate ho^\ to cut a no^e for tjie 
puppet, u-^m^; a ^ro.s^cut >au in the Innwh hiK»k or mitrc lx»x. Ano\> th*. vla^^togoto 
v\ork fini-^hmg up the pupptt-^. Ntup the .-student-, u.-. the nwd ari^co to dL'»<u>r> th*. foilo\\- 

1. Hie hiH»k-up and operation of the ni-jnth >hde. 

2. I vei>" and e>cbro\^^. 
^. I ip^ 

4. I*amt?;;^ and nu\in>; color.<s. 
^. Hair ([Mn>ted or yarn) 

0, C^)^>tuIne^ (p iiuted or tailored) 

.«»top thi kXa.^.-* rtliinanv looio.iu u^kd nupioptrlj. Ol-^vu^^ tht von.«>cquence.«>. 

tlaw thi .^ludcii?^ ^Uan uj* thi uork art a and .store the mattrial.s and the tool>. 

Summary 

Aj>k th<. .^tud»,nu la du-vpt.i^ iht puppets and hold an t valuatiun i>f :hv \\ork that ha.s 
been iompk'tid. llavi iht .^tudent.s a>k them.selv^.s the folio\vmg que^tion.s. 

1, IX) the t unshed puppets mea.sure up to the original plans? 

2, Pid each person do his best* 

^. What tiK>l skills were learned? 
4, Was tool safety a problem'* 

Have thi Uamer.s make fmat plan» fur a dramatic oi mu.-^ical production. A^^k each 
child tu von.siJer taking the rt.spon>ibilit> t(f dtiing the work of an arti.st or craft.Miian in 
the cKiNH pmJuctiun. .*>ek\t»ons ma\ be made from the following career^» 



Producer 

Technical Hi rector 
U nter 

Scenery 1 designer 
rr«>p Nivin 
^cenic \riisi 
stage Manager 



Oramatic C'oach 
Advertising 8» Poster Designer 
Photographer or Cameraman 
Costume Designer 
Uardrobe Director 
Miniature Set Constructor 
\rt Director 



Narrator 

MiHic Director 

1 ighting Technician 

.sound Tochnician 

lilectrician 

Chorwgrapher 

.special I'ffects Technician 



Mr. i^onocolt it^ Sup^rvtK^r of the Divi&ion oi Career and ConUnumo fducatton, Lo^ Anc|ele> diy Unified 
Schools, CA, 



The Learning Experiences in 
Technology Project 

Paul Kuwik 



OVERVIEW 

The I earnmg L\p<.rKn*.t^ in Technubig) Project (l.LT) de.signed a.*> «in mnovative 
model eiemenlar> ^*.hi>ol pri»j<.ct dt^ign^d to integrate knowledge of technulog) and career 
education mto the ekmentar> cla.-s^rooni. I ht project ha been developed by the School 
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I^ic»*rKt of Koy.il Michi^.in, in ioopcratum v\ith LaMciTi Michigan Univeriiity. The 

purfKtN*. of the project lu Jt^t.lop a ^tuJent a*.tiv>t\-ba>txl education model which could 
utiU/.*.d b\ K.>val (.Vik and other .>vhvA)l di.-»trivU throughout the state and nation. Ihc 
m<>d^I v\hKh ha.> bv<.n dcwi^ip^d idcntilic;* int*. rdirtciphnary »-on»-cpt{> and obje«.iivc^ that 
arc u^oJ Ik^ tech throughout gradt..-. K-h. \ delivery .system ha.-» been identllied \Uiich 
inwIudv.N rttudtnt 'tamini, activiti^.-*, o\.i«upational rolt iiiudcl.s, role pl.i>ing, par<. nt and 
community involvcinentp and field observation;?. 

Hie project uj>cd to enrich, rcinfor^t,, and ^ive meaning and purpo^^ to academic 
cduvatic»n. It provider otudcntA a ah a mean** of utilizing the ba£»K £»kilL in a practical 
Aa>, u.->ing ical-lif*. rtiiuatioa.-. It an attempt to tntouragc parent.-* to becoiiR involved 
in the .>clK>oly to tt4vulv\. iUk ^oiiiutunit) in the claf>f>rooiii, .ind to extend the ela^sroum into 
the coiniiiunitv. Uur >ov.iet> i.-* eompKx and ij» ^.on^tantly changing. LKT prx>>ide»s a 
nuano for th*- .^v1»vk>1 vuruvulum te* kvep p.i' e with the.se changes and akso provides ex- 
perience ^hefc .-^tuvlent."* v^ili bt. inv>rv a^aie, mvolved, and gain a greater understanding 
of our jr>oeitt> and eontmun*i>. UehnoK»g\, a.> u,^<.d in tliu projeet, i.s defined as the 
kno^^kdge of nian\-» practice, ur tut knov\lec.g<. of tht ^\a> of doing thmg.-- in .society . 

arc<.r c'ducation, ao d^^fmed D> tnir> pioject, i> preparation for life Ahich max»iiu7e»s the 
future opt ion.s in life for youth and adult.* * 



The 1 earning Lxptriinct ^ m ledmology project ha.s e\staMi^hed goal.s \\\uk\\ vmII be 
acconlpli^hed by the end of the pilot three-year funding period. 
Tlie project \kVA: 

1. Teach kn icdge.-*, attitudes, and okilL-*, uMng a nietluidology which \mI1 evolve 
from and be Integrated \^ith the existing .sjchool curriculum. 

2. Invludt the tn^uU<.ment of the total viimmunity. pare nt.s^ people resources, occu- 
pational role mode'>J, ».nd physical resour^^en;. 

\ 1 .xpo.sc btudtnto to the identified * mcepts of technology and career education. 

4. In^oUc the total .-school otaff in the development and implementation uf a model 
which could be used by other school districts. 

\ Help ^.tudent^ to under.-»tand and deal i\ith the social, political, economic, and 
educational aspects of modem technology . 



GOALS 
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TEACHER EDUCATION 
Pre-School 

A minimum of 30 hi>ur» of prc-ovhool v\ork£>hop time v\n,'> required for all volunteer 
teavher^ v\ho entered LI, I. rnroughout the v\ork.->hop, the participants \\ere exposed to 
sessions which: 

a) Fvxamined theories of career development. 

b) Introduced teachers to technology and its role in our society. 

Applied theort'tieal modt-i.-v of career development and tcxhnu logy to the classroom 
curriculum. 

d; AUov\cd eaeh teacher the opportunity to acquire a ba&ic kno^\ledp< and skill in 
the use of various tools and materials. 

e) Integnited subject matter into teaching units. 

f; Oriented teachers to effective mean> of utilizing con.niunitv resource people. 
g» lAplamed organizational matte r» r.uch a^ budget and procedures for purchasing 
tools, materials, etc. 

During School 

Bi-\\eekl> in-i>crvice meeting.-^ throughout the school >ear \\ere offered for all fir.^t- 
year project teacher.^ to augment .-^unimt r viork^hop objeciive.-,, to plan, revi^^, and eval- 
uate integrated teaching iinit.>, and to furthe r e\p*.>.->e th«. tcadier.^ to method;* and materials 
pertaining the : loject. second- and third-year proje^^t teacher^ attend inoniiih in- 
service oe\^cvion;>, either vMthin th».ir ,>chiA>l building oi at ilic project office. It ha;> been 
the experienct. of the proj».ct .>taff that a ntiniiiiuni of one-half day per month .should be 
allocated for in-servicc, regardleo.-> of the experienvt level of the teacher. Teacher 
planning, material pilot te.^ting, and evaluate i are .mportant component,^ of teaching 
career education which require teacher develop'»^t*nt. 



PROJECT ACCOMPLISHMENTS 

students . Mv^re than S,0(H) elementary and junitir high .•>chool .-.tude^nts have 

participated in the project during the three- year funded pha>e. C urrently there are 2,600 
elementary and l,(KKi junior high school .student pa rticipant.s. Ihe.st >tudento are activrly 
involved in over 430 Integrated ftachingrmt.^. Lach unit integrates academic and career 
education and technoiogv t>bjeaKv.^, involve.-^ a n)le-playing experience, involves an 
activity-v entered approach to learning, and invoIvc> the a.>M?>Mnee of parents . nd a 
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commuRttv r<.prcdcntativc in cither d.-*.->ioting ^ith thv i»apervijjionuf i>tuJcnts or diocuss- 
ing ihcir w.irttr rule, in .iJJK.on, a UM ub^crvattun ii» al^u an important clement in a 
tcawhia^; anit. Uur >tuJt.iit..> have pa.^tuipatcJ in 100 ficM ubbcrvatiun^ thiA ;9choul year. 

Lach >car parent.^, tcat.hcr.*>, anJ i»aiJcnt.> arc a^kcsi their opinion of Project LET, 
Their ropoasc.-* havL bL^n t..\trcm(.K positive* InJccJ, have not had a single parent 
coniment that Aa.> negative, Ica^-hwr^* inform u.-. thv\ arc cx«.itcJ about the program be- 
cau;»t It ic an cnruhru>.nt of the prL.-»cnt vurruulum, proviJci* a \arict> uf learning alter- 
native^, ehiMrcn are tx^-ittJ anJ v\anc tu come to ^s^hool, the .->clf-imagc ot ^students it, 
impru\e-J, it provtJec* s.untiniiit\ tn the c>^.liool wurrieulum, it provider leMrning that is 
mure ^.on*.relc, it en%.oLirageo parental mvoi\e'ment in ^.^.hool, it providcb good public 
relations, anJ it proviJc.^. gtioJ coti.mumt.ations between parent anJ child. 

lc»Kjier>, There art currentK luS volunteer elementary teichcr.s from 15 schools 
and V* teacher.*) and euun.^elor.-^ fi>r the four junii>r high .■>eh<x)l> who are participating in 
Project i Kl, l.a^h of the.'%c teacher^ h-i'.i agreed to produce andyor implement at le-ast 
four teaching unit,-? during the course^ of tht^ school year. 

^ ornn>unit\ . i)ver 4fllj parc-nt.-. and I4f> ^.ommunit> reproentativcb have 
a^.>i>tt.'d projc>-t teachero by dK-»cUoMng their career rok.-* with fttudentb. ITiere- are two 
ba»ic purptK>c,> tor invuiving parent.-* and community people in the program. I) Parents 
and viMfimunity v\Ul be more .-^upptirtivc of »ch^K>iro if they become involved in and have a 
pt>>iti.f. experience «tth r.tudent> and tea^^htr^ inthccKK-»;*room. and 2) Parents and com- 
munitv repk<..^entativ^.<> have a great deal of cxpertK^c that i» readily available to broaden 
student experiences. 

DISSEMINATION 

llie- project Ua.- produced ^ pubUcation^ to date. I wo implementation service guides 
irt fhe l-ea rnin>; 1 xpe rtence ^ in Ii>hn<>lo>;v K-(< Guide ft>r Implementation and The 
Learning l.xpe riencc^^ iii I echnoKi>;v 7-^ Ciu ide for I mpiemcntation. Approximately 1,500 
ci>pit'> of \mrK-f'UuidehavL beendu>.-.erninatcdc»ince the project began. l.a?»tem iMichigan 
irmveffttty u.«%o th4> publication a^ a text for a required undergraduate course. 

In adduum, three mtegracexl teaching unit handl>ookj> were devciope'd by cla;»i»room 
teacher^ to explain and .^hoA the .^truvture of integrated teachmg. Integrated Teaching 
Handbook K-2. l nt«>>;f atid I t.u hin^; ilandb<Mik 1-4. and lnte>irated leaching Handbook S-6. 

several .^ehoiii dL^trivt.^ arc nouu^ingPr. Jc^.tLLI materiaL> to implement programs 
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tn xhcit diotruto. If v^t ^ lik hi of an> j>r»i.->ttinct tu >uu oi sour ochuol di&trict, we v\ould 
be luippy to try. 

Oi, KuwiK. t>cn o)*>tcnt proFe>>t^r ot Eostem Mtchtgcn Univer^it^r, Ann Aibor, ond Tcoche Ed^^cat<s/n 0%- 
rectof of rhe UT Project. 



Career Education in the Elementary Classroom 



I am Jttcnipttn^ to rtia?c the .nat trial .n thi.> prc:>cntation a© ^lobti> at> possible to 
industrial occupation.-, m tiic vkuicntar> o^^hool, Uuodoc» not c>a> that vse arc not cover- 
ing other ocvut^altonr. tn our program of carter education, do, in one vsa> or another, 
cover ail of the cki.-^i^..^ li.>tcd by the I .b. Office- of Lducat:on ab being important to 
career education. 

c areer education i.>> wcAe\l, not onl> on alocal level but on a national scale,,as being 
.^uppUnicntal to tht tM.>tm>i ^iirriculum. 1 itke a quote from a prot*^ct operating in the 
l\)rtland, i>re^on, o».htH)L^. "Not to teach different things, but to teach differently." If we 
liH>k at carter education m thi.-* >va>, then it ea.-,y to see that career education enhances 
the Mi*>. It t,^ not Mime thing that i^ going to replace the 3H\s. Ue have very little hard 
evidence that carter cdu*.ation k-> really enhancing the 3K's, but we have a great deal of 
empi.'ual evidence to .^hoA that career education ib making school more meaningful to 
many «.hildren throughout the i nitcd otate^. It i^ important to have a clear understand- 
ing <>f tht definititm t>f ' industrial." In our program, and 1 think in any program of ele- 
mentary tnJu:«trtal art.^, it \t> v^mI that the defimtion of industrial be the broadest sense 
of the word. It, for exaiupii, you cannot beUexe that the making of candy is an industrial 
p^o^.e^o, then 1 think you, a.^ the teacher, are in trouble, and most certainly m the little 
^.onlmilnlty Ahtch I repre.->ent, the m»iking of candy vital to the economy of that com- 
munity, if you .\ere to attempt to tell a third grade student m the Cashmere i)cliool Sys- 
tem that ^andy making Aa» not an indu.-%trial occupation, he would differ vMth you, because 
hi.-^ father or a neighbor may be cnipioyeJ at the Aplef^ and Cotlets Plant, Not only is it 
im{x)rtant to define indu.^trial tn the broadc.-%t .-.ense of the word, but it is important for 
a tea«.her to maintain an open nund to indu.-%trial occupation^. 1 have often ^aid that the 
only thing that limits career education i.^ the classroom teacher and the imagination 
pooocv^oed by that teacher. ITiio, of ^ouroe, can be ^aid about any teacher. Your best 
teacher has a gwd imagination ao vsell a^ a dedication to vsorkmg Aiili young people. 

Any per^on working Aith elementary teacher-. mui,t realize that these teachers have 
bia^e:* concerning indu.->trial arto in the claaarooiii. If it i.-. approached <i£> career educa- 
tion, and la looked at a.-, being supplemental to the existing curriculum, aonie of these 
biase*s can be overcome, but ue should realize they are there. 

I he fir.>t one is the bia.^ of the »»ve r-crowded currieuluni. If you approach a teacher 
about adding c>onie materuii to her curriculum, y*)U are m troubh;, becau.-,e her curriculum 
is already so crowded lha; it i.-? difficult to add anything new. 

The .->e\ond biao ir- the image of indu.-,trial arts, or, "1 have no training in woodwork- 
ing." I he teacher i=> of ttie opinion that industrial art.^ is woodworking and po^^ibly a 
littk bit of drafting, and .^he can't ree that woodworking i.^ going to enhance her program 
m an\ way, Iliis, of cour.^e, goes back to defming indu.-, trial m the broadest sen>e of llie 
wo rd. 

The third bia» ir, clutter in the self-contained chK^.->room If the teacher looks upon 
mdusfrial arts a.^ being Auodw»)rking, then mt>st certainly .^he i:> going to say that she 
doe.s not want hammer.^, •^a\«.^, vhir^cK-s, planes, etc, opc rating in her oclf-contamed class- 
rw)m wher^ it going to cau.^e »awdu.-Ntim the fKxir and all tjf the thing.-* that Auuld go 
altmg With the .-Nawdust. ^Vhen approaching an elementary teacher, you must realize that 
these biase-i probably oxi^^t, 

Ihe three coniniunitK ^of t a.-shnjere, rec>ha.>tin, and Drydcnare located on the eastern 
slope- of the < a.seade Mountains m North ^ entral *Aa,^hmgton, The economy dominated 
by agruulture. largely apple.-*, but aL->o pe«ir-» and .^onie .•>oft fruit like pcache^^, apricots. 
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etc, VVc havt mvuitK>mt.d career education into almu&t every cla&s room in the ts\o 
schoul 5»>otcmcx iiivulvtd, Vroin kindergarten to grade 5>ix, it it* :>afe to i>ay that every 
teacher has, exposed e^ery student, in one way or another, to career education. 

On the rlemcntar> level, we arc attempting to ex|>05>e 5>tudenti> to a variety of occu- 
pationo, to mfurm them of occupational requireinentji, and where po^^ible, involve stu- 
dents in experiencing, in one wa> oranother, ^ome of chese occupation^. At the elemen- 
tary level we are attempting to .stie^^ cartel awareness, but we are aUo trying to make 
that awarenei,^ a littK more meaningful and to get otudent.^ involved m **handi>-on" 
experiences wherever possible. 

\t the kindergarten level, the teacher^ have always, worked on attitude development 
regarding the >oung i»tUslcm entering school. One method for the i,tudent to express atti- 
tuJea, which haa been u^ed in our project, la to have the student expreiji, these attitudes 
thri»ugh a puppet. Children will »a> many things when they have a hand puppec talkmg 
that they would not otherwise say. 

Other attitude;* nt^e.-^^arv at the kindergarten level are sharing, individual under- 
standing, and importance. \nother thing we have done is played a little "V\hat's My 
I ine" type uf deal, where we would bring in the elementary counselor, another teacher, 
aevr^tarv, principal, janitor, et».., have these pe-uple be identified by the i>tudents, and 
then have them talk a little about what they do a^ far a^ the school is concerned. 

In the fir:>t grade, the teacher zeroed in on the janitor and con.structed a bulletin 
board showing how the janitor lo a worker and i>ome of the tools he Ui>es in his particular 
tccupat: .n. -^ht then had the janitor take the ^tudent^ out and work vMth them so that they 
had an opixjt tunitv to u^e the buffer, a carpet oweeper, etc, AlbO, he took them into the 
lav ituri*.» and showed them that there are ^ome disagreeable ai>pecti> of occupations that 
tlie> should be aware of, \fter the janitor, we had the students walk down to our little 
1 2- unit mutel in Ca:>hmere, and the> got to talk with the manager, i>he showed them how 
ahe clean;> ind geto the room a readv for gue.'»ta when they came in. They then returned 
to the oeliLJul and hired out to other teacher^ to do little job&, &uch a& cleaning desk tops, 
etc. n.e> Were paid foi tliia in plav money, and thi& then wa& related to their math or 
arithmetic program, lo relate thi^ tu language arta, the .'»tudent& all wrote letters to the 
janitor. It lo rather interesting that many of the ^tudent^ ^aid oUch things ai,, "Dear Mr, 
Blake, 1 uoed to thruw gum on the floor in the ochool, but now I know how hard it lij to get 
off of the floor, .^o 1 won't do that any more," "Dear Mr. Blake, I used to walk in the 
o-^hool without vMpiiig m> feet, and track mud into die hallway, but 1 know how difficult 
It la to clean the floor now ^ul won't track mud in and I will be &ure I wipe my feet every 
time I come into the school," 

In relating it tu art, the> had the ^jtudent^ draw picture^ of Mr, Blake in operation, 
and in relating it to indu.->trial proce^^Cb, the teacher had tlie .->;udenti> construct little 
cadd>.s and pamt them. VUt^o^ caddy& were made from coke boxe& of oix-pack earner^, 
Hic .-.tudents would put in cleanser, polish, etc, and carry them with them, and then took 
them home and did some of the cleaning operations for their mothers, 

I*he oecond grade act up a simple production line and made aome chri&tmaij decora- 
tum.'>. F^ach .student wa^ a^.^igned a ta.sk, and they got to &ee the importance of coopera- 
tion to get a job dune a.-* far a^ industry i^ concerned. Another thing done m the i>econd 
gravit Aao that the tcaeher.-> had tiie atudcntago home, di.->cU&o the occupation of the father 
and or the mother with the parent and bring ^ome of the tooLs that parent used to school, 
rile .student Aould explain the parent'.^ occupation to tlie cla&i>rooni. One little girl's 
father wai> an electrieian, ao .-ihe brought some lineman pliers, &crew drivers, etc., 
things representing her father'^ oc».upatiun. Thia &ame little girl'o mother was a beauti- 
cian, oo ohe brought nonit things that represented what her mother did. Another boy has 
a father who is a carpenter, ile brought hamm^:r, nailt>, &aw, etc., and talked about what 
his father did. 

Ilie third grade hao .•>tudied transportation foryear^, Une of our third gradei> zeroed 
in on air tran^p^jrtation. Uith aonic disadvantaged fund.->, we had a group of ctudents fly 
from the Uenatchee \inx>rt to the \ akima Airport, Half of the otudent.-> tooK the bu.s from 
Peshaotin to ilakmia, then they o a itched, and the second group fU w from Vakinia back to 
\\enatchce. vVhile tlicy were in the terminal, instead of talking only alwut the glamorous 
occupation.-* of the pilot and the ste Aardes.->, ttie teacher made the total airplane revolve 
around people. I he mechanic and lus importance to the airplane getting off the ground; 
the baggage man, the ticket .seller and their importance to getting the passenger on the 
airplane, the flight operation.^ man and why he wa.-> important to air travel. Only one of 
the 3^ student.s involved in this partuular classroom had ever been on an airplane, and 
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through an arrangement vvith Hughub Air^e^t and bonie disadvantaged funds, it onlv cost 
each student $5.00 to fly either from VVcnatJict to Vakima or Yakima back lo Wenatchee. 
If the smdcnt vould not afford it, then it \vai> picked up by Rotary, Kiwanis, or one of the 
service clubs in the area. 

The fourth grade iU our system really covers two areas, tlie health cluster and the 
industrial cluster. "H.e fourtli grade has operated on a panel basis. For one full week 
prior to bringing in the panel, the teachers have the total curriculum revolve around the 
industrial cluster. Then poople are brought in as a panel. These people represent both 
labor and inJustr>, as far as the various occupations are concerned. In the industrial 
cluster, for example, electrician:^, bricklayers, architects, contractors, etc., are brought 
in. These people make a short presentation about their particular occupation to the class. 
This is limited to approximately 5 minutes. Then two students are designated to ask 
questions whuh have been written out by the students prior to the arrival of the person on 
the paneL Must of the people who come for the first time are totally amazed by the ques- 
tions fourth t-aders ask regarding their occupation. Some of the questions asked, for 
example, of an architect were. Have you ever designed anything that has fallen down? 
Do you every make any mistakes? lb math important in your particular occupation? After 
the panel is completed, arrangements are made for students to go ir. small groups with the 
particular peison making the presentaUon. Those interested in what the architect would 
have to say on an individual basis would go with the architect, he would go into a httle 
more depth about his particular occupation and let the students look at bome of the tools 
of his trade. If it is an electrician, they would get a chance to look at the instruments he 
might Ui>e, such as a volt-oh.Ti-meter, or woik with some of his tools. One person we 
had in was a man who finisheo dry wall. This particular man brought not only himself, 
but one of his helpers. He took a group of kids out on the playground and showed how a 
dry wall is finished and how the material that is gunned on a ceiling to make it at least 
semi-acoustKal is gunned on. As a follow-up to the industrial cluster, the students are 
taken out to the playground. If you have ever seen confusion, it is a group of fourth grade 
children with three teachers who know nothing about industrial occupations, but yet with 
the imagination to allow kids to experiment and do some things that make learning mean- 
ingful. For Lxample, a boy who ib not particularly turned on by math really realized that 
if he s going to have a stool with four legs that are somewhat even, he must understand 
measurements. 

Another thing we have done that has proven very rewarding ib a little exchange with 
fourth gradcrb from the metropolitan area iniSeattle and the fourth graders at the Peshas- 
tin-Dryden Uementary School. The children, actually from Bellevue, which is just across 
the lake, came over and stayed two nights with the children in Dry den and Feshastin, and 
this Spring the children of Feshastin-Dryden will goover and spend two niglits in a metro- 
politan setting. Many of them have never been in a metropolitan setting. 

Our fifth grade students have a candy store. As I indicated earlier, candy is impor- 
tant to our Uttle community because the Aplets and Cotlets Plant, the only one in the 
United States, is located in Cashmere. The students go to btores in the local community 
and find out about the importance of a proper attitude for a balesperson, greeting the 
public, traffic control in a store, and the display and packaging of items. Also, they 
visit our Apleto and Cotlets PUr.t and see automated machinery in operation, or the pack- 
aging, the cutting, etc., of the Aplets and the Cotlets. They then go back to their room and 
sct up their little business for making candy, with the idea that these candies will be sold 
in the hallway to all of the students in the elementary school. 

T'he sixth graders establish a corporation. This is really the way social studies is 
taught for J period of one trimester. The students decide on the name of the corporation 
and what they are going to manufacture. Such names have been used as The Dlpsy Doodle 
Decal Company, The Whicky Wacky Candle Company, and the one used for the manufacture 
of pillows wab Fluff and Stuff. 1 think that you can see that these names have quite a lot 
of student appeal. .\ total corporation is established, with a corporate head, a board of 
directors, finance staff, and all of the thingb necebsary to operate this corporation. The 
students decide on a produc: which will sell, and then they go and sell stocks. The stocks 
are sold for IOC a share, with a limit of not more than 25 shares purchased by any one 
student. The product k-v then manufactured, and the sales team takes over. In the manu- 
facturing process, there are workers, quality control at various stages, and the total 
production line. 

Uith this corporate set-up, the students are enthused, the teacher is enthused, and 
the total process is one of learning and involvement. Any teacher could do it, at any 
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grade level. It is a fantastic experience for a group of kids, 

VMuit did AC vlo tu get the toichci involved? Uc luid a wurkbhop involving every 
teacher m the ov.->tcui. Ac .-jtartcd out by telling thcin about (^arter education, why it 
operated, how it operated, gave tlitin «umc cxainplc», had ouiiic people who were doing 
sonic career thing cunie in and &how what thev were doing. Then, we got the teachers 
writing. V\e merely stated that the tciicher& should begin witli what they would do to- 
morrow, try to relate that in &omc wa^ to a job, and then from that, get a career concept 
that they could teach to a group of young people. 

V\e did two other Uiing^ that were rather interesting. One, we taught a workshop 
entitled "lechnol>gy m a ::)hoeboN.*' Ba^ieaily, thii> lo an individualized instructional 
package, but u i& a manipulative type of inotrueUonal package, and it i& truly contained 
in a bhocbox. Thi& ^hoelx^x i^ all decorated up &o it ha^ &ome smdent appeal, and when 
the student take& the lid off, the motructiona for whatever might be contained inside are 
on the lid. The student merely ha& to read the in&truction.s. We had eighteen teachers 
mvol^ed in thi& workshop. Lach teacher produced three individual learning packages 
contained in a shoebox. 

Another thing we did wao to get the teat^herb out into all of the local industries we 
could possibly get them into, llie adnunibtratum provided .Mniie money for teacher bub- 
tiiuted, and teacher.^ could take a day and &pend it vi&iting one of the local indubtrics, but 
It did not work because teacherr>, for the mo&t part, were afraid to leave school and go 
out and visit indubtry. They were afraid of the critici&m which would be leveled at them 
by perounb in the comniumty. oo again, we organized a work&hop, and had the teachers 
go out and vK->it vanourt indu&tneb in the coniinunicy and in the neighboring communitiCb, 
.■>uch thing.-> a» u machine .■>hop, manufacturing procesbCs, an apple juice company, mortu- 
ary, two of the local automotive agencies, a grecnhoube-florist operation, and bcveral 
other manufactu: ing cont^ernb. The feedback from the tca<,hcrb was almobt unbelievable, 
llie fir.->t places wv. vibited, the tcadier^ were rather lethargic and didn't ask too many 
question^, but then they realized that the pevple making the presentations and showing 
therti through the various establishments were really not critical of education, but were 
happy to occ educators visiting tlieir particular eoncems. The teachers opened up and 
felt that thib wab one of the mott rewarding experiences they had ever had. 

Of. Frye is Director of the Career Education Project, Cashmere, Washington. 
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ACIAS 

American Council of Industrial Arts Supervisors 



Retirement and Depreciation of Industrial 
Arts Equipment 



JoMph A. Priol! 



School building design has changed conbiderably during recent years ab a result of 
many ever-changing programs, and with these changes m buildmg design, it becomes 
apparent that equipment needs must also be re-assessed. Recommendations for new 
equipment m some communities may be relatively easy, but it can be assumed that in 
most communities they Just become recommendations until someone with perseverance 
convinces school committees of their needs. 

In view of reassessing, it becomes incumbent upon those people whose sphere of 
responsibility covers shop equipment to search out all possible avenues of getung the 
most out of every dollar spent. 

This means that a department head or a bupervisor must present facts and figures 
to substantiate the expenditures of many dollars inorder to properly equip shops that can 
provide students with programs that can prepare th^m for our industrial society. 

Full consideration must be given to the fact that the large number of learners in the 
schools and the repetitive type training experience causes school shop equipment to 
become worn or da»iaged much faster tlian the same equipment would in the hands of 
tradesmen. 

In most mechanical devices, lubrication is necessary to minimize friction between 
moving parts, \s a teacher or supervisor, you should consult with original manufacturer's 
specifications to ensure prolonged operating life of all equipment. 

An analysis of tlie curriculum will help to determine the equipment needs. Educa- 
tional specifications on types of equipment needs must be determined by competent staff 
who will consider long-range planning where possible and the hfe span of certain equip- 
ment and the type of constant use or abuse it may be subjected to. Advice or suggestions 
from a trade or occupational advisory committee can be of great value to school admmis- 
trators in determining the value and analysis of many types of equipment. 

Equipment will wear out in time, and replacement becomes necessary. In order to 
retire a piece of equipment because of wear, age, abuse, or breakage, the type of future 
use must be considered before a replacement is purchased. This again means that the 
expertise of school personnel who have had experien;-e m certain areas should be put to 
use. It would be futile to accept a recommendation for replacement without finding out 
how much long-range planning lies ahead. It would also be futile to allow for a low bid on 
an inferior piece of equipment. 

Depreciation factors and values can be set by formula if so desired, and many studies 
have been made to try to arrive at an accepted metliod. However, all situations and all 
schools are not alike, Thefollowingpages will show the results of one of the study groups 
consisting of industrial arts teachers, 

Mr. Prioli is the Director of Occupationol EJucatioo for the Brockton Public School System m Brockton, 
Massachusetts, 
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MECHANICAL DRAWING 



1 


Description 


Value 


Year 


Life Span 


Dc'Iy Number 

Qi J ru u cn 1 > 


14 


Planning Benches 


^ o^u ea« 


1070 


i}j year* 


100 




v«aDinei urawing 


0\rJ 


^970 


20 yt irs 


100 




Table ~ Tracing 


490 


1970 


1 0 rc 

i V ycu i > 


10 




^^achinc * Drafting 


175 


1970 




10 




v«UiTei raper 


87.75 


1970 


5 years 


10 






10 ea. 


1970 


10 years 


100 




Table Drafting 


450 


1970 


10 year> 


10 




Machine - Drafting 


247 


1970 


5 years 


10 




Projector - Overhead 


90 


1970 


5 years 


Teacher Use 




Machine - Copy 


1000 


1970 


10 years 


leacher Use 




Machine - Blueprint 


800 


1970 


10 yeors 


10 



HUfAAN SERVICES CRAFTS lAB 





Description 


Value 


Year ' 


Life Spon 


Daily Number 
of Students 


1 


Frigidaire Refrigerator - Coppertone 


$ 374 


1974 


10 years 


25 


1 


Frigidaire Range - Coppertone 


350 


1974 


10 years 


30 


1 


Singer Sewing Machine - 
Tailor Heod 31 - 15 


325 


1973 


10 years 


15 


1 


Singer Sewing Machine - 
! Tooch & Sew Model 639 


160 


1972 


10 years 


20 


4 


Singer Sewing Mochines - 
Tooch & Sew Model 629 


160 ea. 


1972 


10 yeors 


20 


4 


White Sewing Machines 


110 ca. 


1973 


8 years 


25 


1 


Steomaster Iron - Tank & Iron 


225 


1973 


Approx, 15 yrs. 


15 


I 


Kitchen Aid Dishwasher - 
Coppertone 


210 


1973 


15 years 


15 
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GRAPHIC COMMUNICATIONS LAB 





Description 




Value 


Year 


Life Spon 


Daily Number 
of Students 


1 


Rubb«r Stamp Machine 




$ 400 


1970 


5 years 


10 


2 

_ 


Letterpress Machines 




5000 


1970 


Rollers only 
(1 year) 


8 


^ 


' Offset Machine 
I 360 




5000 


1970 


Every 6 mos. 
(check up) 


5 


" — 


j Paper Cutter 


2000 


1970 


Blade repoired 
every year 


5 




Scott Engraver 


350 


1970 


1974 


15 




20" Horizontal Camera 


2500 


1970 


Lights repoired 
every year 


5 




Began Enlarger 


250 


1970 


Lights every 6 
mos. - 4 years 


!5 


1 


Proof Press 


1000 


1970 


Rollers Every Yeo 


1 10 




Plate Exposure Unit 


1500 


1970 


Lights every year 


5 




Scoit Stamping Machine 


400 


1970 


5 years 


5 


2 


Light Tables 

1 - . 


250 ea. 


1970 


Lights about 5 yr^ 


10 


PLANNING ROOM 


/ 


Description 


Value 


Year 


Life Spon 


Daily Number 
of Students 


16 


Drafting Desks 


$ 350 ea. 


1970 


20 yeors 


85 


2 


Metal Cabinets 


108 ea. 


1970 


20 years 


0 




Wooden Cabinet (drawing Supply) 


1100 ea. 


1970 


20 years 


0 




Portable T.V. and Stand 




1970 


20 years 


85 




Paper Trimmer 


87.25 ea. 


1970 


20 years 


0 




Desk 


170 ea. 


1970 


20 yeors 


0 




Drafting Table 


525 ea. 


1970 


20 years 


0 


20 


Chair Stools 


10 ea. 


1970 


20 years 


20 






GENERAL SHOP 1 








J-120 


Band Saw 


S 950 


1970 


20 years 


2 groups 
100 e«ch 


J-110 


Sander - Belt and Disc 


500 


1970 


10 years 




Rockwell 


Planer - Thickness 18" 


1^0 


1970 


15-18 years 




J-136 


Joir.ter - 6" 


420 


1970 


15-18 years 




FA 88 


Kiln 


650 


1970 


10-15 years 




Rockwell 


Saw - 10" Circular 


600 


1970 


20 years 




23-612 


Grinder - 6" 


100 


1970 


20 years 


II 


70-628 
Rockwell 


Drill Press 


700 


1970 


20 years 


II 


J-170 


3 Wood Lathes 


50 


1970 


25 yeors 


II 
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SMAU ENGINES 



r " 
> 


1 

i 


1 

Oescnption ^ 


Value 


Year 


Life Span 


Daily Number 
of Students 




r 


Drill Press (Bench Type) 1 




1970 


20 years | 


10 " ^ 







Drill Press (Floor Type) ' 




1970 


20 years 


15 




* 


t 

Valve Grir lcr i 
♦ 


1 


(Old High School) 




* 


* 


Bench Grinder (Bench Typo) | 




1970 


20 years 


27 




* 

? 


Magnetic Base ' 
First Aid Bfunket 




1971 
1972 


25 years 
30 years 


40 






Acrotime - Model 705 




1973 


30 years 


5 






Merl-o-Tfonic - Model 98 




1973 


20 years 


5 




• 


Tach & Dwell - Model 60 


$ 30 


1973 


20 years 




\^ - 




Drill - Electric - 0-3/8 chuck 


23 


1973 


3 years 


25 




• 


Recmeff Adjustable 
Dynometer 


200 
600 


1972 
1971 


50 years 
35 years 


5 
10 






40 


1973 


20 years 


20 






POWER / 


MECHANICS 






^ 

r 


t 


Descript'Oo 


Value 


Year 


life Spon 


Daily Number 
of Students 




1 


Bench Transformer 


Approx, 
S_450 _ 


1970 


25-30 years 


3 






Hampden Power Panel 


Approx. 
S2000 


1970 


20-30 year^ 


Instructor's use 
only; used 
every day by 
all in ^op 






Bench Motor 


Approx. 
S 300 


1970 


20 years 


10 






D.C. Machirie 


$ 40 


1970 


10 years* 


10 







Synchronous Alternator 


Approx, 
S 80 


1970 


10 yeors* 


10 


u 


0, C. Generator 

i 


Approx. 

: S 80 


1970 


10 years* 


10 


I 


, Capacitor Start Motor 


$ 35 


1970 


10 yt^r$* 


10 




1 Split Rhiase Motor 


35 


1970 


10 years* 


10 






Induction Motor 


"V ~35 ~" 


1970 


10 years* 


10 


t 




Repulsion/ Induction Motor 


$ 35 


1970 


10 years* 


10 


I 




Vega Hydraulic Bench 


$1280 


1970 


15 years* 


6 




McKnight Power Trainer 


$ 500 " 


1973 


15-25 years 


2 






Meter Panel 


$ 250 


1970 


indefinite 


By Instructor 



•Subjecf to repoir 
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ADVANCED WOODWORKING 



Descriptkn 




18" Planer 
; 12" Jainter 

20" Table Sow 

14" Radial Arm Saw 

17" Drill Press 
I IS" Drill Press 
j 12" Disc Sander 
I 24" Jig Saw 
I 20" Banc; Saw 
j Mortiser 
ri2" Larhe 
jMItrc Box 

jTool Cabinet (with tools) 

j6' sq. Tool Benches 
I?' ? (with cabinets) 
jWooden Starage Cabinets 
[Metal Storage Cabinets 
I Teacher's OesJc 
[Lumber Rack 




BUILDING CONSTRUCTION 





Description 





— 

Value 


Year 


Life Span 


Daily Number 
of Students 


^225 Paweimatic . 24" Surfacer 




S3I0O 


1969 


20 years 


90^" Adults 


;^GHN-C Tanneiwitz 36" Bond Saw 


^[_30OO 
i 1200 


1965 


20 years 


904- Adults 


/l2HDNorthfield 


12" Jointer 


1969 


20 yeors 


90 f Adults 


/63490 Northfield 


16" Table Sow 




1100 


1969 


25 yeors 


904" AaulJs 


Model 24 Poweimatic 
'^S PNofthfield 


Single End Tenoncr 




900 


1969 

, - 


20 years 


Not ill use 
Na cutters 


Shaper 




800 


1969 


20 years 


, Not in use 


''VS-61 Blunt 1^36" Lathe 
4S-IC Blunt 36" Lathe 




750 


1969 


20 yeors 


904" Adults 




650 


1969 


20 year» 


90 f Adults 


Boice-Crane 


Bedof Drvm Sonder 




900 


1969 


15 years 


90f Adults 


Model J, Wilton 


Spindle Sonder 




550 


1969 


15 years 


904" Adults 


Type L^ Powermatic 


Mortiser 




850 


1969 


20 yeors 


90f Adults 


^17 Rockwell 


17" Drill Press 




390 


1969 


20 yeors 


904" Adults 


Dewalt 


10" Cutoff Sow 




180 


1966 


15 years 


904" Adults 


Northfield | 


16" Unipoint Sow 




1200 


1969 


20 years 


Adults only 


Dewalt 


Panel Sow 




700 


1969 


20 years 


Adults 
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AUTOMOTIVE LAB 



' Dcscnpt.tMi 1 


i 
1 

Volue ( 
$ 990 ! 


Ycflr 


Lif« Span 


Doily Number 
of Students 


1 Engine Anolyzcr | 


19/0 


10 years 


12 


^ ' Broke Owm Lathe |l800 11970 


15 years 


4 


Volvc Grinding Mochino | 400 1970 ' 


20 years | 


c 


1 Rodiotof Repair Tonk [ 1600 \ 1973 


15 years j 


2 


1 Dcgreoser Tonk I 550 [ 1970 


' " — 1 

20 yeorf | 


6 


2 ! Wheel Boloncer I 350 (1970 


10 yejrs 


2 


2 ! Botiery Chorgcr ' 275 




10 ytars 


4 


2 i Jock Lifts i 

t Poftoble Frwtt Wheel Aligner _ 


350 




15 yeors 


6 


950 




10 yeors 


2 


1 Engine Choin Foil | 


200 


1970 


20 yeors 


2 


i Drill Press | 


250 


1970 


20 years 


4 


1 


Lubricotion Equipment 


2800 


1970 


15 years 


12 


Electric Bench Grinder 


300 


1970 


10 years 


6 


Tire Breokdown Machine - Elec. 


700 


1970 


10 yeors 


15 


3_ 1 


H/droutic Floor Jocks 


200 CO. 


1970 


5 '/cars 


6 




H/droulic Trontmissioo Jock 


300 


1970 


10 yeors 


5 




Electric Welder 


400 


1970 


20 years 


5 




Stcom Cleoner 


600 


1972 


10 years 


10 




RESTAURANT TRAINING 


1 ^ I 

1' 1 Description 


Volue 


Yeor 


Life Span 


Doily Number 
of Students 


2 i Stainless Steel Ronge jS 875 
t 10 burner & oven | 


1970 


10 years 


60 


1 Ceramic broiler 

! Block ceromic broiler 


450 


1968 


10 years 


60 


Chorcoal broiler - Stolnless steel 
' hood & lovo stones 


395 


1968 


10 years 


60 


1 4-hote gas burner ond 
' 1 oven Block rong*i 


425 


1970 


10 years 


60 


1 Griddle - Stoinless steel front 


150 


1970 


10 years 


60 




Pitco fryoloter 
tubes r\jn through oil 


275 


1970 


5 years 


60 




Vulcon fryoloter 
tubes in bottom of oil 


325 


1968 


5 yeors 


60 




1 Refrigerotor - Stolnless steel 
2-door reoch-in 


750 


1965 


10 yeori 


60 




Wolk-ln chest refrigerotor 


1500 


1970 


10 years 


60 




Gorboge disposol 
Stoinless steel front 


450 

1 


1970 


10 years 


60 
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METAL FABRICATION 









1 ' ~ 




Daily Number 


# 


Description 


Value 


Year 


Life Spon 




5 


10" Rockwell lathes |$l4d0 ea. 


1970 

1 7/V 




. — 
1 Z 


2 


14- Rockwell lathes i 3304 ea. 


1970 


8 years 


8 


1 


Vertical Miller 


1510 


1970 


8 years 


8 


1 


Horizontal Miller 


3700 


1968 


10 years 

^ 


4 


2 i Drill presses i 800 ea. 


J968 


15 years 


20 


1 


10" Sooth Bend lathe 


1700 


1964^ 


5 years 


N/O 


1 


Hardlnge Bench Lothe 


3200 


1968 


10 years 


2 


1 


Sanford Surface grinder | 1 100 


1968 


15 ycorS 


4 


1 


Lee Cutter grinder | 3900 ' 1970 


20 vfnrl 


N/O 


] 


Keller power hacksow ' 859 \ 1970 


1 0 \/ no r< 
I V y CnJI> 


16 




Bench grinder | 230 


i IV/U 


20 years 


20 


1 


Foot squaring sheer 


645 


1965 


20 years 


10 


1 


Box & Pan Brake 


38' 


j_1965 


20 years 


6 


2 


Wall Benches 


182 ea. 




20 years 


160 


1 


Wall bench 


340 


1970 


20 ycor 


75 


4 


Soldering benches 


124 ea. 


1964 


yeors 




3 


Metal benches 


368 ea. 




20 years 

- — ^ 


100 


1 


Tool storage cabinet 


1591 




, 8 years 


: 160 




WOODWORKING 








'.17' 










- ■ 

Daily Number 




; Description 


Value 


Year 




Ui JIUUw«lI# 


3 1 Blount Wood Lathe 


S 550 ea. 


1970 


15 ycorS 


3 


1 1 14" Tilt-arbor sow 


1200 


1970^ 


^Kfij years 


25 




10" Tilt-crbor sow 


300 


1960 

- 


z\f£D years 


21 


• 


20" Band sow 




7C0 


19/0 


20-25 vt*ar\ 






12" Disc sonder 


250 


«970 


10*1 *\ \j^nr< 
■ v ■«/ yvui) 


J 




8" [ointer ! 500 


jm 


Av— £j year* 






18" planer 


1500 


1970 


20-25 years 


35 




24" scroll saw 


350 


1970 


5 — 1 A \j^nr< 

«/ 1 V ycui> 


25 




7" drill press 


150 


1970 


5-10 years 


10 




Portable saw 


_^00^ 


1970 


2-5 years 


2 




Finish Sander 


50 


1 1970 


2-5 years \ 


10 


2 


Belt Sanders 


200 


1970 


2-5 years 


10 


\ 


Hand drill -3/8" 


70 


1973 


2-5 years j 


15 


2 


Routers 


50 eo. 


1965 


10 years J 


4 
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1 
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Descriprion 



ELECTRONIC LABORATORY 

oc ' Year i 



f Value 



' Weston model 80-VOM Ammeter \% 105 ■ 1971 | 

Weston model 8h AC Ammeter 90 1971 

Telequipment Oscilloscope * 595 1971 

RCA Frequency Generator 102 1973 

RCA Signal Generator 76^ 1973 

, EICO DC power supply \ 55 1973 



T Daily Number 
Life Spcn 1 o f Students 

A i ti 



Simpson VOM's 

EICO 1020-W DC power supply 
Weston AC Ammeter _ 
EICO 1030-W DC power supply 



Weston Digital meter 




Simpson VOM 
VOH Ohmyst - RCA 



130 



. 1973 



10-15 years 



20-30 



112 



1973 



20 years 



2-4 



- Weston Clamp- Ammeter 



61 



\ 1971 



30 years 



1-2 



I \ Heath Capocitor checker 


40 


1973 1 


20 years 


3-5 


III ■ 

li 


Heath ACVTVM j 42 


1973 i 


20 years 


5 




Heath RF Generator 


70 


1973 ; 


20 years 


2-3 




Heath Audio Generator 


50 


1973 


20 years 


2-3 


4 


Hecth Vr/M 


160 


1973 


15-20 years 


20 


1 


Heoth 50 VDC supply 


80 


1973 


20 years 


2-5 


NURSING ASSISTANT LAB 












Daily Number 




Description 


I Vokue 


Year 


Life Spon 


of Students 


2 


Hospital Beds - Manual Gatch 


j$ 500 


1968 


5-6 years 


100 


2 


Mattress, Twin S^ze, Innerspring 


; 120 


1968 


10 years 


100 


2 


Bed-side Stands, Metal 


300 


1968 


15 years 


100 


1 


Overbed Tab 


' 100 


1971 


15 year^ 


100 


2 

\ 


Wheelchairs 


200 

\ 


1971 
1973 


10 years 


100 

(But used about 
4 rimes per yr.) 


1 


i Bedcradic 
[LV. Pole 


I 


1971 






T 


1 


1971 






1 p^ir 


1 Bed Side-rails, Metal 




1971 


15 years 


100 
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GENERAL SHOP II 





1 

Oescrlprion 


\ 

Value 


r 

: Yecr 


r 

Life Span 


Doily Nuffiber 
of Students 


|j-l20 


8ondsow 


S 950 


1970 


20 years 


lOOf 


'J-I70 


* 3 Icrhes, Wood 


750 


1 1970 


30 ycors 


100-. 


jJ-llO 


Sonder, 8elr end Oisc 


440 


1970 15 ycors 


I00> 


1 Rockwell 


' Plcner, Thickness, 18** 


1600 


i 1970 


20 ycors 


lOOf 


jj-136 


' Joinrer, 6" 


420 


r 1970 

- 


20 yeors 




{Rockwell 


I 10" rilr-orbor circulor sow 


t 600 


1 1970 


20 yeors 


100+ 1 


1 70-628 
^Rockwell 


; Drill Press 


700 


' i970 


20 yeors 


! 

100+ 1 


iRockwell h 


1 100 


? 

! 1970 


20 years 

' — ^ 


100+ I 


13636-131 
*J-Llne 


S'Jray Boorh 


645 


1 1970 


30 years 


[ \ 

100+ 

.J 





' Plostic Work Ccnrcr 


1665 


1970 


10-15 years 


100+ 1 




ENGINEERING GRAPHIC 






^ Oescriprioo 


Value 


1 

Ywr 


LiiC jpon 


Doily Number 
of Students 




OroBing robles (dual srudcnts) 


S 350 


1970 


20 years 


100 


' I ^Mo/linc (dcjk-o-tnotic) drofrlng 
] roble, sreel 


450 


1970 


20 years 


8 


!I «KOiTiilton (ouroshifr) drcfrlng 
i toble, sreel 


450 


1970 


-J 

20 years , 

■ 


8 } 


.1 


Mo/Iine drofting roble with 
drowers, wooden 


300 


1970 


15 yeors 

i 


■- "-^ — ^ 
8 1 


1 1 Tracing roble with 4-40 worr 
« fluorescent rubes 


490 


- . - 
1970 


10 years 


15 


1 < K&E Porcgon Auro flo 
, drofring mochine 


247 




1970 


10 years 


8 


30 (Vcnico 24" drafring machine 


60c 


1970 ! 5 years 


ion 




Large poper sheer 


87.75 


1970 


5 years 


30 


33 


Drafting stools 




1970 


10 years 


100 


1 


Overhead transparency projector | 


90 


1970 


5 years 


Teacher use 
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R61AT60 AUTOMOTIVE 





Oejcriptioo 


! 

. Value 


Yeor 


• 

Ufe Spon 


Ooily Number 
of Students 




• Tool 


S 850 


1973 


20 yeors 


454. 


- 


' V-8 Chev. Engine 


450 


1973 


10 years 


45*. 




Chev. Auto Trons. 


150 


1973 


to years 


454. 




Reor end aaemhly 


100 


1973 


10 yeors 


454. 




6 C/l. Display Engine 


25 


^- 


20 years 


454. 


,15 


Orowing Tobies 


8 at 
' $350 eo. 


►-^ — 
1970 


10 yeors 






Tracing Table 


I 490 


1970 


20 years 






' Orowing Toble 


i 1100 


1970 


20 yeors 






• Orowing Tcble 


I 450 


1970 


20 yeors 




i 


Drofting mocbine 


j 175 


1970 


10 yeors 
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Competency-Based Industrial Arts Teacher 
Education and Certification: A Status Study 



Stanley E. Brooks 
Jack C. Bruockman, Jr. 



This^ nationwide status study is the rucult of several conversations which occurred 
at the lOT'^ \merican Industrial Arts Association Convention m Atlantic Citv. Hie writers 
have been involvej with the formulation and impltmcntatiunof Ncnv \ork Mate's Industrial 
Arts Trial Certification Project for the past two years. It became apparent as we spoke 
wirh the numerous people in Atlantic City that many institutions were getting involved 
with the CBTli movement. F'urthermore, if there were several industrial arts teacher 
education institution? actively engaged in this study of CBTE, then they may have mate- 
rials Mhich could be of help to institutions who .^re beginning their own CBTE study. 

iii?^ 1<)T2-Ky"3 Industrial Teacher Uucat.on Directory, s|)onsored by ACIATL and 
NAmp and compiled by Dr. Trvin IX-nnis, was used as the source for the institutions 
surveyed. \ total of 1^8 questionnaires were distributed to colleges and universities 
which indicated that they had industrial arts teacher preparation programs. One hundred 
and forty returns were received, reflecting a 70^, return. However, useable data was 
found on 136 returns. 

Despite the "0''' return, the resulting data did not include responses from some insti- 
tutions which are known to have made substantial progress in the development of a CBT^- 
program. 



THE STUDY 

The results of the first two questions on the questionnaire indicated that over 50^^ of 
the institutions responding have staffs who are currently studying CBTB and, more im- 
portantly, M (2y^J of the staffs indicated that they were engaged m an operational CBTE 
program. 

1. Is your staff currently studying CBTE? 

Ye^ 72 No 64 

2. Is your staff engaged in an operational CBTE? 

Yes 34 No 99 

For obvious reasons of clarity and definition, it was necessary to attempt to identify 
the specific format and direction for the previously indicated implementation. The re- 
sponses indicated that the efforts of implementation are primarily concentrated in the 
following areas; 



Individual course - 24 institutions 

Profession sequence - 25 institutions 

Technical sequence - 18 institutions 

General sequence - 3 institutions 

Total Industrial Arts Program - 36 institutions 

\pproximaicly 20^^, (28) of the respondents indicated that CBTE was a total staff 
project It their institutions. However, with the additional mstitutions reporting that the 
commitment involved a few .^uff oi at least one staff member's efforts, the commitment 
increases to 507 (68). 

These 68 institutions also reported that their efforts m cBTL are primarily directed 
towird undergraduate programs (50), and only two reported a graduate-level emphasis. 
'FTie remaining 16 did, however, indicate that atthuir institutions efforts were being made 
at both the graduate and undergraduate levels. 

The current status of involvement at the responding institutions is best indicated by 
the following tabulation of their appraisal according to these categories: 

Cautiously Watching - 12 institutions 

Beginning - 48 institutions 

Well Along - 8 institutions 

Done and Waiting - 3 Institutions 



This mauauc* that uv^r ^t^,, of the inc^titutiunc. rej>ix)ndmg to thit> survey have at least 
taken nute of tht jx)ttntial lanuticatioiu-* of cIUI. to their industrial arts programs. In- 
cluded among these inotitutumD art at lca.-»t ^ix ^vluch indicated that thc> have or \\ill soon 
have printed materials available. Apparently thc»c mattrial^ vary in scope from D. L. 
Jelden's "Learning Activity !\ickages for Mectrunicc." to copies of an entire program, 
in prototype fv>rm, from MilLrswlk ^tatc culkgc. Our next c.tep m attempting to gain 
more informatum concerning I BIK \vill be to vi;>itmanv of the previously-listed int>ti- 
lutions to obtain firot-h«ind kno^\ledge about their program development,^. 

It is alrto mteret>ting to note the ^nhiil auinbei ^l5>of industrial arts departments 
that have been leprestntcdatthe v<ii lous regional and national meetings during 1972-1"573. 
It ift quite evident, from sevtnil comments, th<it the lack of institutional financing con- 
tributed greatlv to this apparent lack of p«irtieipation. t^o^^ever, these organizations have 
either had entire program© oi have focUoed a major p<.)rtivm of their occasions on CBTH. 
The attendance by organizations is as follows: 

No. of I. A. 

Deportments 



Participating 


Organization 


Dote 


location 


14 


American Assoc. for Colleges 
of Teacher Educotion 


Februory 


Chicago 


4 


Assn. of Teacher Educators 


Februory 


Chicago 


9 


American Society for 
Curriculum Development 


March 


Minneapolis 


14 


AACTE 7 Regional Clinics 


November 

November 

January 

March 

April 

May 


Salt Lake City 

St. Louis (2) 

Dallas 

Atlanta 

Boston 

Son Diego 



ime of the basie requirements for any c HI L program appears to be a consortium of 
representatives from sUch agencies as the public sChov)Ls, college?, and^or universities, 
professional a.^sociatums, bargaining units, and the cv>mmunity. These representatives 
usuallv form the pohcv-recommending unit for certification procedures and educational 
deeision-niaking. It is for this reason that the follo\Mng agencies were identified and the 
respondents \\ere requested to indicate to \\hat degree their institutions are involved 
with these agencies. 



Degree of Involvement 



Agency 


None 


Some 


Considerable 


Total 


Public School 1. A. Teachers 


10 


31 


9 


1 


Professional 1. A. Assn. 


14 


22 


6 


1 


1. A, College Students 


5 


33 


14 




Public School Administrators 


15 


29 


6 




Public School Guidance Personnel 


22 


14 


3 




Inter -Disciplinary Deportment — College 


12 


16 


16 




Lay Advisory Groups 


18 


17 


5 




Others 


1 


5 


4 





Many (7^} respondents did not record any degree of invoUement and, therefore, are 
not represented in the previous chart. If, as Stanley Llam' and others^ indicate', a broad 
base for decision making is an essential characteristic of CBTL, much must be done to 
open the eiiannels of discourse and mteiaction ami)ng these contributing agencies. 

I he most frequent un^oiietted comment, otiicr than congratulatory, centered around 
a request for continued eommi'nications and involvement by the responding agencies. 
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It is apparent to auihor^ ilianhtix *i prt.s.^tng need foi intrtMj>c\i dialogue- concern- 
ing CB'H within the iPvlu-.^rial .irL>di-.>. iphiu aiulaiiiung oui oiIk v prufcs.sional colleagues. 
This, hopefulh, uill [akc pl«Kt initialh m the fuliuu-up and uacuun^ u> [hi^ status study. 
Our national association might ^\cll lunMdcr Uie fcaoibiiuy of becoiiiing involved m [he 
promotion of regional and national cffuru- lu r>tud\, coordinate, aiul bt-rve a> a clearing 
house for 1 U'BTl,. \\t aL>o bUppott ntanlIu\\«^am\-> ^nnivcr^sit) ot iioubton) position [iiai 

Probobly no educational movement <ji recent ttmci ha* shown jo much promise as this opplico- 
tloo of a common principle — comperenc/-baied mstructionoi — simultaneously to proctice in 
the schools and to the education of teachers for the schooU. The prospects for teacher educo- 
tion seem nothing short of phenomenol. 

REFERENCES 

1. Stanle> i:iain, "rcrfurmanvt-Ba»cd UacUti Education. Whailb Ihe Mate of [he Ar[?'* 

Wa.shing[on, D.C. \ir»crican Ar>socia[iun of Collegers for leacher i.ducation, 1972. 

2. W. Robert Houston and Kobcn B. Huw.sani, i.d.-.. "( oniputciu > na.->ed leacher I.duca- 

tion- Progress, ProbKuKs and Pru.-,p^ttb'* i\ilu Alio, alifornia: bcience Ke.search 
Associates, P)72. 

Or. Brooks ond Dr. Brueckman are members of ♦^'e facult/ of the industnol Arts Division of Stote Univer- 
sity College oi Boffolo, NY. 



Florida International L'nivcroity i& a. ->iate institution that ha» developed a competency- 
based curriculum fur all i)f it» School of Lducation offerings at both [he undergradujie and 
graduate levels. Fit' an uppcr-divi&u>n giaduatc institution that opened Ub door.s in 
19"'2 and uill graduate ito firot tuo->ear program students in [he bpnng Quarter, 1^74. 

\bout bOZ of the .-^ludenis enier Fir a.- juniur» from Mianii-Oade or 15 row a rd Com- 
munity College uith an \osociatc of Artr> or Associate of bcience degree. FlU has no 
dormitories and {\\\i.-> ha» a coiiimutcjt population, of \viuch about OO^,, of the students work. 
The Cniver.sit> opened vvuh about =^,000 .students and ha» about M,bOU .studenib in itb second 
year of operation, l.nrollment projection.-> for 1%(J approach 30,Ut)0 j>tudent,s. Ihe even- 
ing program is as large as the day-time program. 

The l^niveroi[\ lias one college, Art.s and bcience^, and five profej>bional .schools, 
education; Biiwinc^o and Organizational :5cicnce.s. Technology, Health and .Social Services; 
and Hotel, Food and fravtl ^<,rvicec>. Hit bchooi of l.ducation and the bctiool of Bubmess 
ha\e mahier.s degree program^. The l^niver^n> aLso opera(eb a large continuing educa- 
tion program which services the South Florida comnumi(y. 

The School of F^ducation k-> organized into five divibions. I) Vocational and Adult 
Fdu>.ation, which includes program.^ in laduj>tn<ii Arts Education, Voi^aiionai Industrial 
Fducan'on, Technical Education, Il aiic Lconomics Kducauon, and Adult Education, 
2) Curriculum and Instruction. 1) special Education and Pupil .Services, 4) General Pro- 
fessional Education and Educational Administration, and 5> Health, and Physical Lduca- 
tion, Recreation and \thietic». Facult>' with strong LB 11. interests were recruited to 
develop and teach the schooPc programs. At present, the school has 42 fuH-tiine faculty 
members. 

CBTE PREMISE 

I f forts have been directed toward establishing prog nuns that would be: 

1. Developed to perform a nce-ba^ed specifications. 

2. Anchored in criterion- referenced evaluation, 

3. Much less campus-bound md much more set in the field. 



One College's ApfOtxxich 



A. Dean Hauenstein 
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•t. Coininuu'cl iK> nulivK!u<ili/in^ instruction. 

S. Uu»r<ut<. ri/i J b\ a umlniiK dj<»-k».^<.a inr>truction<ii pro^^c^o with lii^j;!! iiK Klcncc 
of sfli-mstructioiKil jH)t5t5jbihtK\s. (h 
The tcjchei educUion pn)^r<ini.^ \\tr<. huilt on tlu prcnii.^*. tlu»t tli<. <utuaUv)iiipct<.'nciLs 
required ot the tNUiK<.> for proguini coinpKtion muotb*. i».kntifK\l anJ ^pclkd v)Ut for all 
to >»c-c, Ihe tra»nv<. wKKiWi kno\\ beforehand <.\a^tl\ what he. ohc luuc^t adiKv^ cuui U able 
to do. IhetMin*.*. \Nv»uKiha\<. todenionc»tr.»t( hir. h<.rabilitv to facilitate. deoirabK karn- 
^lU^uu)n•> and po'>itive loarnor outo)nu'->. 

In addition, the tiainee wouid Ik lield a».«.ountabl<. fv)i viknvnsUd^*. ba.-,*. ilxjut eur- 
rivuluni, teaching;, and evaluation a.^ <k rived from th< hteratiir*.. It vs.ic. alM) felt that the 
m.^tnutionai pro<.e.s> >huuid Ik v^irud <ind mk Kid*, altt rn<u». rout*. o tt) aJiieving ^ompe- 
toncie.'i. 

FORMAT AND TERMINOLOGY 

im<. of thelnltu^ia'^^^gn^^ento^)f thi Iw71-72planiiip^^, ^tvifi v\a.> tv) decide on the format 
and tvrmmologv of the i lU I deliver) ;>\>tem. \ >,uiv<.\ ol lh< lit<.rature vtaled nearh 
a.s luanv different tormat.>> and tt rnu-» a> tiK u w*.r<.(.Bn prograiii.s. For ^.xainple, 
teak,h<.r> ar*. being tiaintd trom KlI^, i \i"S, and TMru ^, to name a few. I'urther, 
tavh ot th«.>e deiivcrv paekag».*-N are Loniprix^c*.! of b<.haMv>ral v)bj<.<^tivv.->, Lonip<. teneiCb, 
ta^kr>, ett. Ihe cstaff felt it wac^ne^.t.-^^^ar> to ec^tabU.-^h a .^choulwidc oiet of coninu)n tcniu^ 
and format that wuuld couiniunuat*. the in>tiu<.tviro* mtento to .^tud<.nt.->, facultv, traiiieeh, 
and tiK t<.a«.hmg prot^ .«>.«,ion. it wa.-> dicKkd that, within tlu cv)urc.e oitnuturt oi the State 
I niv<.t->it> ^:>>>telll, tiiK mo:>i appropriate f».;niiat wv)uld ins.Uid«w iiioduKv^, ta^k.->, <.nabli r.s, 
m^tru<.tional r<.^uurcc^^, and ^ntr\ behavior. 1 aeh <.our^e viffervd b> the ochool com- 
po>ed of a ,^et of niodule> with the following format. (2) 

MoJuK - \ •.lu^tti ot related ta>k;>. {ih^ moduK titk de.^v rib*..^ the conipetonc> to 
be learned). 

Introduv^tum — V g<.ntial d^,.-.*. uptton of the content and puq*o.^t of tht movUile. 
Goal — A >hort, cijnci>t .statement of tht over-all objeetivt of the module, 
ia.-^k— Ihe in^truaion<il conipetene> »c^tated in behaMv)ral ttrm.>.j tv) be deiiiunbtrated 
by the trainee. 

Ijiabler— \n obiettive oi >et of objectives prcrequi>itt to the .-uv v e<s.sful completion 
of the ta>k. through tlK accompli>Umcnt of tht enable r^, the trainee demon- 
strates that he, >ht tia^tht nects.sarv knowledge and, oi skill to compKte the task. 

Instrut tiunal KesoUice->— V list of required and, oi suggested instaietional niaterialb 
and learning experiences that wi)uld lead to the successful completion of the par- 
ticular ;nsk(<> and ennb!ers{s>. 

I ntrv Behavioj — \ desc uption of the necec^.^orv pre requisite skills of the module. 

INSTRUCTIONAL PROCESS 

\i the first eias"> meeting the student is supplied with a handlx)ok which contains the 
module^ for the cours.. Ihe first class meeting is u^ed to describe tlie course, objec- 
tives, activitie-N and tasks, schedule fir Id e\pc rienccs, <mdd.vel4)p class calendars*. From 
this tinie- on, instructors hold regularly scheduled clas^ meetings, conduct beniinar^, and 
urgam/e discussion groups and K»bi)rator> work that students nia\ attend. The extent to 
which elas-N attendance is nuindatorv varies with the couise. Ihe pattern of the instruc- 
tional process for a module is -Nhown in I-*^ure l. 

^Uien a tiamee o)mplctei> all of the tasks at the specified c rite rion level, he/she 
receives a grade t)f < 1< <<.,iedit;. If a »tu lent does nt)t iiuet the criteria, he/she receives 
a grade ot M ^No < red»t> <md i-. recycled through the instructional process until tlie task 
criterion level is achieved, students can also receive IK K ^ilonois CTcdit) by contract- 
ing witli the instructor for modules which exhibit highe r e riteuon levels of quality and 
quantity. 

CBTE PROGRAM DESIGN FACTORS 

Ihe Florida legislature lias stmngiv urged thauiU teachc r education programs should 
be c oiiipetencv -based bv l>>7^. Ml was approved to develop and implement programs 
on an experiniental basl^, to -ee if iBIL makes a difference in teacher effeetiveness. 

o 

ERIC 

_ i li^-n : - 



Entor 
Module 
I 



Loarnmg 
Experience 



Complete 
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In designing programs, three major factors had to be 
coiiMderod: state legislation and teacher certification re- 
quiremeius, the goals of the umvorsity, and the identifica- 
tion of competencies. 

Questions such as the following had to be answered. 
What are the competencies that .should be developed for all 
teachers'' For industrial arts t<\Khers? Do the competen- 
cies fall within present certifiwirion requirements.' Will 
certification need to be changed;' Will the goals of the uni- 
versity and school be met? Are funds available for develop- 
ing and implementing CB I'L prugiams? Figure 2 shows the 
relationship of the factor^ that tiad to be recognized in pro- 
gram design, 

UNDERGRADUATE PROGRAM/COMPETENCIES 

During the 1971-72 planninj^ year, the author's task was 
to plan the undergraduate and graduate industrial arts teacher 
education programs. Many intra-division meetings produced 
agreed-upon comiiioii professional undergraduate teaching 
competencies. All trainees in the School of Fdwration would 
develop Kisic knowledge and skill proficiency in teaching in 
three core courses: Schooling in America (basicknowledge 
and exposure to schools). General Teaching Laboratory I 
(basic teaching skills), and General Teaching Laboratory H 
(human relations and culmral differences). Specific knowl- 
edges, attitudes, and skills would be developed by each divi- 
sion. For example, all vocational division students develop 
more specific competencies in: course planning, instruc- 
tional media, and teaching techniques. In addition, industrial 
arts students develop competencies in special methods of 
teaching industrial arts. The minimum professional educa- 
tion component for industrial arts is 45 quarter hours. 

Technical competency areas were identified in relation 
to the body of knowledge developed by the Industrial Arts 
Curriculum Project ($2.5 million research project), state 
and national trends in industrial arts, legislation, and state 
certification requirements (45 quarter hours in 4 of 6 areas). 
In the Florida certification areas were: woods, metalb, graphic communications, 

electricity/electronics, power and transportation, and arts and crafts. 

In deciding prioritv competencies, the following rationak was used. If students had 
only one course In industrial a rt^, what wuuMbe the most impoitant knowledges, attitudes, 
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Figure 1. Instaich'oflal Process, 



Competencies 



University 



State 



Knowledges 




Attitudes 




Skills 





Goals o£ 


University 






Goals of School of 
Education 






Goals cf 
Programs 


Division 



State 

Legislation 
and Fundir^g 



L-». Objectives of Courses 



Teacher 
jCertif ication 



Figure 2. Facrors Influencing CBTE Program Design 




PROGRAM OF STUDIES 
FOR 

BACHELOR OF SCIENCE IN EDUCATION 
SPECIALTY: INDUSTRIAL ARTS EDUCATION 



1. FOUNDATIONS OF EDUCATION 

Psychological and Sociological foundations taken m the 
lower division, 

2. PROFESSIONAL EDUCATION PREPARATION CREDITS 

EDU 305 Schooling in America 5 
EDU 311 General Teaching Laboratory I 5 
EDU 312 General Teaching Laboratory II 5 
EVO 306 Course Planning in Vocational Education 5 
EIA 405 Instruction in industrial Arts 5 
EVO 406 Special Teaching Laboratory 5 
EVO 425 Student Teaching ^5 

3. TECHNICAL P^^EPARATION 

A. Required: A minimum of 45 quarter hours are 
required for certification with a minimum of 

10 quarter hours m each of the following areas. 
CONSTRUCTION 

lAT 305 Contruction Te':hnology 5 
lAT 405 Construction Processes 5 

*IAT 420 Architectural Drafting 5 

MANUFACTURING 

lAT 306 Manufacturing Technology 5 
lAT 419 Materials Processing 5 
lAT 415 Drafting I 5 

lAT 416 Drafting II ^ 
*IAT 40S Materials of Industry 5 
*IAT 406 Industrial Research and Development 5 
GRAPHIC COMMUNICATIONS 
lAT 307 Reprographics 5 
lAT 407 Planographics 5 
*IAT 408 Photographies 5 
POWER 

lAT 417 Mechanical Tower Systems I 5 
lAT 418 Electrical/Electronics Systems 5 
*ENT 325 Review of Electronic Concepts 5 
*IAT 422 Mechanical Power Systems II 5 

B. Technical Electives - See asterisked courses 
above and other courses offered by the School 
of Technology. 

4. ADVISED ELECTIVES 

Coursework to make the total of 1, 2, 3 and 4 equal 
to a minimum of 90 quarter hours 

•Courses which are electives. 



Figure 3. Industrial Arts Education 

Bachelor of Science Degree Program at FlU. 



and skills they should kno^ and be- Mc to demonstrate? If thc> had two courses, what 
should they know and be able to do? Three courses" Four, five, six, seven, eight, etc., 
courses.^ l-orty-fivc quarter hours? r igure .^showb the present undergraduate industrial 
arts program at FlU. 

rhe cumpeteney areas of eon^truetion, manufaaunng, industrial research and develop- 
ment, materials proee.^sing, graphic communications, and power (electrical and mechan- 
ical; were submitted to the state industrial a its certification subcommittee for considera- 
tion. Under the leadership of Dr. Ralph 5teeb, oiate h>upervisor of Industrial Arts, a dual 
track for industrial arts teacher certification was approved to accommodate FlU and 
other state universities and school districts movmg in tins direction. 

Most students entering Fib enter at the junior level with an A.A. or A.S. degree from 
^e community colleges. Ihus, FlU has two years or 90 quarter hours to develop profes- 
sional teaching competencies and technical industrial arts competencies (45 quarter hours 
each). The professional teaching competencies are taught by the Division of Vocational 
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PHOOitAM OF STUDIES 

MASTER OF SCIENCE IN EDUCATION 
SPECIALTY: INDUSTRIAL ARTS EDUCATION 



1. REQUIRED CORE CREDITS 
EVO 506 Trends ana Issues m Vocational 

Education A 
EVO 507 Curriculum Dovolopment m Vocational 

Education A 
EVO 616 Research in Vocational and Adult 

Education 4 

EDU S06 Analysis of Teaching 4 

EVO 696 Seminar m Vocational Education 4 

2. AREA OF PROFESSIONAL EMPHASIS 9-13 
EIA 605 Analysis of Industrial Arts 

Education 4 

Students, under the direction of their advisor, may 
develop professional competencies in their area of 
emphasis via school-based field experiences, seminars, 
methods courses, workshops, or independent study. 

3. TECHNICAL ELECTIVES 8-12 

Students are encouraged to select courses that 

will increase their subject area technical competence. 



Figure 4. Industrial Arts Education Master of Science Degree Program at FlU. 

.mJ Adult I ducation, aIiiIl rhe tn^hnical indu:>trial arts compctcncieb arc taught by the 
Svhwl of lechnolug), DiM&iun of Industrial lechnologj, m accordance vMth the course 
specif icaiions developed by industrial arts teacher educators. 



GRADUATE PROGRAM/COMPETENCIES 

Ao graduate program^. pnmaril> .-^lTvicl in-atrvRc tcacheio, several assiunptuins 
\\ere made for program dei?ign, 

• crnfied teacher.-. po.->r.Loo the technical area akiUs under which they v\ere certified. 

• Teacher*, desire ti» increase or update thoir teaching and techmeal skills, 

• Sonic teachers desire to gain administrative and supervisory skills, 

• Teacher. want higher degrees for higher salaries. 

• Teachers not fully certified desire full certification, 

• There is a bod\ of instructional competencies common to all teachers, 

Uith these ar.sumptiun» in mind, rev>earch v\as conducted at the lucal level the 
ncedv> of industrial art.-, teachers and juniurandseniur high ochuol programs. As a result 
uf the research, tv\u4^-quurter-hourgraduatetrackprograms v\ere designed, curriculum 
and Instruction, and Administration and Supervision, 

The curriculum and inatructiun program i» designed to develop competencies which 
increase effectiveness and efficiency in relation to knowledge of the field, curriculum 
development, teaching okilU, technical ©kills, problem oolvmg and professional inter- 
action. Field experiences allov\ students to demonstrate their knowledge and skills in 
school situations. See figure 4 for the curriculum and instruction program, 
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l*KOt;i<A>J OF STUDIE2> 

MASTER OF SCIKNCJ: IN EDUCATION 
SPECIALTY: ADMINISTRATION AND 
SUPERVISION OF VOCATIONAL EDUCATION 


I, REQUIRED 


CORE 




EVO S07 


Curriculum Development m Vocational 






Education 


4 


EVO S17 


Supervision and Coordination of 






Vocational Education Programs 


4 


LVO 520 


Corununity Relations and Resources 






fur Voea t ion a 1 Educa t ion 


4 


EVO 6 Ob 


Administration of Local Vocational 






Education Programs 


4 


EVO 096 


Seminar in Vocational Education 


4 


EDA OOS 


The Organization and Operation of 






Public School Systems 


4 


EDA 607 


The Administration of a Secondary 






School 


4 


EDA 60b 


Supervision m Education 


4 


EDA 609 


Curriculum Development and Evaluation 


4 


2. AREA OF 


PROFESSIONAL EMPHASIS 




EVO 695 


Supervised Field Experience 


4-8 


Course work m specialized field to r?aKc total 




of 1 and 


2 equal to a minimum of 45 quarter hours 





figoic 5. Administration ond Supervision of Vocotionol Educction 
Moster of Science Degree Program at FlU. 



Ihc adrnini^tratiun and -'jpvrvi>iun pru^raii* i.-^dc-^ii^ncdtud* \clup initial operational 
comri t-'n^ie> in relation to knuvU^dii*. of the field, dt^ioion making, <iirrKulum and pro- 
gram pi inning, .^upc-rvi^^in^; tca».ht r>, ^coordinating utilizing ^.umiuunity r^cj-ources, 
an: iJmmi>termg proixraiii^. I k Id expt j!ien^.t>allo\\ ^^tudtntbto partkipatc anj practice 
adtiJfni^lrative and Mipervi-or\ .>kilU in ->chool enMroniiient.-., ,icc Figure 5 for the ad- 
mini-itration and supervision program, 

MODEL FOR COMPETENCY DEVELOPMENT/IMPLEMENTATION 

i a*.h our>e tuie in a program iJentitit-rt a broad arc a uf *.onipetenr> , A model needed 
to bt' Jevelopt'd to 5>stL'n»atKall> delineate the ^.iimpttcncu.'- ^moJules of each courbc;, 
the tar>k^, anJ the enable r,^, author Jcveloped the model shown in Figure 6. (3) 

i,a*.h Lour>e v^ao> anai>zej »n termcvof tht. proce.->> r^qviircJ to achieve a broad unJer- 
^landlng and i>kill m die compLtencv area. rhLs>e procco.-> »tcpi> are the. modules or com- 
petencies to be achieved. 

in effect, a behavioral bod> of knok\ledgc for each competenc> area was delineated. 
The criteria used for identifying modules ^\as as follows, 

1. The terminology mas>t bcexpres>aedihgcrundno-.ns>^^lNG endings .iidlcating doing) . 

2. The modules must be totally inclusive of the competency area. 

3. The modules must be mutually exdubivt of each other vhttle or no overlap). 
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DKVELOPMENT 



Modules . 
(processr 




IMPLEMENTATION (Read from right to left) 



To achieve these 
competencies 




To be able to 
do these tasks 




Need to know these 
enabling knowledges 
and skills 







Figyrc 6. Competency Ocvelopmcnf and Implcmcnfatioo Model 



4. rcrmmolo^' niu.st be arranged in a logical order. 

^. llie nioduk.s mu.st be functionally adequate \bc able to be implemented). 

Afttrtlit. niodaU.-v wltl identified, the ^uur»e goal .'>tateinent \va?> ^\ritten. Lai^h eoni- 
pLtens^v ^niiKluK^ v\.i.> tl^n analvztd for the ta»k^ required to ai^hieve proficiency. The 
.•>aiii«. criteria \\a.-> u.>wvt, that i.-*, INC ending.^, total inv^iuMvcnc^h, mutual Lxclubivenesb, 
logual ordt r, and fun^^tional adcqua^^y. Onct. ihv. ta.-»k?> ^\ere dclineattd, they i^ould be ex- 
pressed in behavioral performance termi> with criterion levels. 

I avh ta^k wa.s then analyzed for "what one nevdi% to kno^\ to be able to perform the 
ta.-^k.'* rhi.-> effort r^-.-^ulttd in enabling kno\vledge.s and .sklll^. Lnablcr.s may take the 
form *>f *.ognitive information or .'>malKr .-^ub-ra.sk.> whit^h eontribute to the larger ta^k. 
I nabler statements \^vtc then ^\ntten as objectives and procedures. 

It vital to expre.->f> tht. moduK,-. and taA.-> in gerund noun?* ^ING endings) including 
action ur doing -thu.-> ob.sL r\able behavior.-^ \Ahuhal.->o become tht act or ta.sk term for the 
behavioral objevtivc.-N and provide a logi^^al «->Lqucnce for achievement. One needs only to 
add the conditions and criterion level to suit the local situation. (3) 

.oniv vour.->t.i> in the program provtd*. cognitive kno^\kdgt. of the field, ^\hich are 
e^.^entialK enabling vour.-NLc* to other niort. ph>bically-oricnted performanct. couri»es. 
rht-.-^L knoAltdgL cour."Ne> art developed the i>amt. way a.s tht performance couriiC^. The 
knoi\kJgc compLttncito arc a.->aally deinon»trated on paper, vtrbally, or la role-playing 
situations. 



FIELD EXPERIENCES 

L'ndt rgraduatt Mudent.-N art introduced to field experiences tarly in their program 
and continui field relatiun.->liip ^wth r»whooi.-> and the coniiitunity throughout their two-year 
program. Initial ^onta^t i.-> niadcand*.ontinuedthroughout the tJiret. *,ore teaching courses. 
The ^>pc»-ijl tctuliing labor atorK.-N ^operated 1)> tht. division in the local i>chool&> ready the 
trainee for the .-»tadent twawi».ng LAptriencc. Hit field txpenenee culniinate^ with student 
leaching. 

The graduate program field experience^ t.re continuous because the teachers are in 
th<. r»LhooK. HowtVLr, the culminating field experiences require the student to work wiili 
other teavht.rf> or .^chool.-> on s^arriculain and inAtractional problems or to be an adminis- 
trative assistant and supervisor of other toachen-^ in the school system. 

CONCLUDING REMARKS 

Mthough I ir only in it.-N .■>t.t.ond year of operation, from our experience CBTE 
appear?* tu bt a viable alt<. mativt for indu.^t rial art.-. tea*.her education and teacher educa- 
tion at large, \dministrator.-> ^ho havt. unployed the few industrial arts students who 
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have gftuluatc'd ^\v< txi^vt to ^r.»<luatt «ilx^ut U) .*>tudcnt?> m ^pnng l'^''4/ indicate that the 
teacherr art indwvl vt.i> ^onuKt^nt. A thru.-) car follow -up .-»tud> hao begim to gather 
data on our graduates. It la too tarl> at thi.-* ixant to draw an> conclusions. However, 
5chool of Lducation research data indicate, that alx^ut ^5,^> of the .-»tudtnto enrolled m cmT. 
programs school- wide strongly favor Uil U ao upix)i>e'd to traditional programs, 
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The Role of the Public School in CBTE 

Corl W, Hoinor 

Is it neceijory that pra&hctng profeuionaU at all leveU share In the gavernonce af pra- 
fesstonal preparation? ^ViU classroom teachei unions call the shots? Will prafessars in the 
educational foundations na longer be needed? ^ill the college of education be moved off 
compos? ^ 

rhese questions depict major control eri>ial issues in the CBTF. movement. The 
loftucs relate direwtl> to public. school pcr.'>onnclbcingincludcd in CB 1 1, and their ^>harinK 
m tht deciMon-making processes which effect certificaiion requirements, llic issues 
are ce.itered around the concept of collaboration between the public .->c!iool teachers and 
college educator.-*. U)llaU>ration involve^ 'a sharing of power, sharing in the planning, 
organization^ operation, and evaluation of program^, and ahanng in the commitment of 
re\source»f».' ^ c ollaU)ration.-> be-tsvevnthe college and public school Ua^ not been a common 
goal, Larry i>wift of Wvsttm Washington 5tate College ha^ indicated in his article, 
"A Swan, A Pike, and A Crab in Search of a Management System," that 

many faculty members at colleges and universities have seen the development of the new 
Certification process as an invasion of their teacher training domain."^ 

Teachers, he further states, 

have had some unfortunate experiences in working wtth colleges. At times they have seen 
th^selves as having been monipulated by conege> to provide clossroom spoce and tabor for 
studenr teccSmg progrom> wtlhout being permitted to contribute any expertise to such pra- 
groms,"^ 

l>espite the impact of this lack of collaboration, the educator^ must compromise, 

M.iny statei>^ are m.uJitinij uB fl. program.-* where acollalxirativc effort is required 
in order to govern the program, 

Collaboration lx;iween teacher -training in.->titute.-> and public school » have demon- 
strate'd Its value to education. If the two parties can develop a partner.->hip, respecting 
each other's views, rights, and respon.">ibilities, the reward.-* are numerous. Wendell C, 
Allen, in hi2» article, "Comments on collaboration m 1 eadier Lducation," states that 
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"11k n.\\arJ,',of<.unuU>i itiuiu»4Uot 4npM>gr.»m improvement anti in profcs^ion.il growth 
and .vUibl.K tion of partu tiunr^ .ind tlKir vlKiiir*.*'^^ Among tlu vjluc\s which Allen m- 
cludes are: 

!. Mutooi commlrment tends lo itimulote efforts ro rcwlvc differences omong porhciponts. 

2. The time ond energy >pcnt In conoborotion tncreoses mutuoi respect omoog portiCiponts, 
fosters openness and reedy feedbock, ond Ieod> to o reoh>ti\. opprcxsch m decision mo'^ing. 

3. Portlciponlv' sense of responsibility Is promoted by the openne>s of colloborotive processes. 

4. CoHoborotlon In teacher preparotioo cnhonco the likelihood that provisions for internol 
ond ex'ernol evaluation of progroms and their management wiU be helpful ond thorough/ 

Collaboration can emerge .i cooper*itut effort to proJuec enormous rcsultb for the 
improvement of education. Failure of the group.sto collaborate nia> rcMilt m tragedv not 
only to theeducational.->v.>tem,butalootopubliv. oeWi pupU.-*. Hubert HoUi>tan and Uoberc 
B, Howsam in their article "(".B.T.K,. The \yes of Texas" write: 

FoKure to Involve the effected parties ond interests m senous dialogue ond colioborotive 
effort results In win, lose controversy where the loser con be the schools, the society, ond most 
immediote the tecchers ond students. 

NEW YORK STATE MANDATES PUBLIC SCHOOL INVOLVEMENT 

Ir the spring of 1^71, the DiviMon ofTeaeher Lducation and C'Ttification of the Mate 
of N'ca York introduced a paper entitled A New M\lc_of Certification .^ ^shich mandated 
CBTl program.-* in \\\k .>tate. Thu paper dK->cu.-»f.ed four process standards ^vlnch de- 
scribed the requirement;* and pro..edure», whieh would develop (..B 11, eertification pro- 
grams. 

Process Standard I dcaU di recti) with the i^sue of collaboration. It states 

Triof projects leoding to state certification must be plonned, developed, monitored, ond evolu- 
oted by cooperative agencies octing cs o Policy Board. Representatives of the following ogen- 
cies must be Included: 

o, public schools — representatives approved by the board of educolioo. 

b. instlturloos of higher educotlon — repre>entotives approved by chief odmimstrotive officer, 

c. teachers — representatives selected or elected by teachers in the district, 

d. teacher educotlon slodenls — representotives selected from end approved by sttdents. 
Representatives from other groups may be Included,'^ 

Process Standard 11 addreo»ei> the que.->tion.-> of the partieipating publie school objec- 
tives and priori:ies>, and the eompeten*.ies required of a teaeher m that di.->trict. Process 
Standard III dio^.uooe.-> tlie evidenee andmannei whieh^Mll determine whether the candidate 
has achieved the specific level of eompetence. Proee.No standard IV deals \Mth the man- 
agement sv.-tem ^vhieh ^ill oer\ea.->theba,sK-> for pro^;ram evaluation.^ ^ With these proc- 
ess standards, the Industrial Arts Trial Certification Projec* evolved. 

The IWCP Policy Bu.ird u-> currently re'^resented b\ five ^e^mentb of the profes- 
sional domain. These include the following: 

West Seneca Central School District in New York — 3 members, 
Uest Seneca Central bcliool Administration — I member. 
Western New York Industrial Arts Teachers Assoc, — 3 members. 
Industrial Arts Student Organization — S,ac, Buffalo — 3 members. 
Industrial Arts Ivducation Division— S,(^C, Buffalo — 4 members, 12 
The Policy Board established earlv m it^. operation the understanding of parity, whereby, 
regarJlcs,^ of representative, number, eaeh .-»egment wa?» allowed one vote, thus providing 
equal partnership of all groups many deci.-»jon making, I he public school .segment shared 
equal representation and began playing a leadmg role in the development of the certifica- 
tion program. 



THE ROLE OF THE PUBLIC SCHOOL IN |,A,T,C,P, 

Involvement of the public. >eIu>ol tea*. her began with the initial development of Proc- 
ess Standard H. Process Standard 11 dealt \^ith . -elating objectives and priorities of the 
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a^hchil Ji^tiut. i Mi% •^%hKnt{ iu.uiwt.-% haJ i\w Mik rc.>fX)n^ibili(\ fur anJc rtaktn^ and 

:><.lux)I JtAtrut i;vMi . an<!^'.nvrji |.ir \U\ .^«.w«»nJar\ anJiarI> .^ivunJ.irv mUur^irial 

art> program.-.. cm^\. thi^ Aa> vninpivtci!* tlu pi»lu\ IxiarJ unJv runik a pruji vi which 
Jevciopcii CkTicral InJustriai An> IVachcr I'umpftcncu's. 

Ihv if^nwral InJu.-sCdai \ri> \v>w\wt v ottip\t\.nvu> v\ii!\<.J into (Ik iJcntifivatum of: 

need ?«? pc>^»e» »n jider lo recci/c miliol licenvure to rcoUt .n New Yofk ^rate. Believing In 
fhe oflen-orverljOKed vCue of input from pra<;(icin^ reav.hcr>- the Pro|Cv.r underrv^^. ihe loik 
of vccKin^ reocrion Uom the itctc** tnduituol arts rccchers. 

rhtrcfiirc, n^>t onlv Un. tvaviur.-* on ilit i'iilu> RiiarJ rt invluJ\,J, hut lUorc iinporcant, 
the icKiu-rs of Uic siaif 'Acre include J. 

I uMk .^vhool tt\Kl»^r.^ rttrt alr.»i mvulvcJ in r^-vK»in»; iht initial kction « if the 
j:cn^ ral iiiJu>(rKiI art.-* uavhin^: voiupcunciv?*. nii> i:ri»up of t^avhi r.>. r<.pr«..-»;.ntt-J the 
Ji^viphnv^ iif mathvMjati*.^, ^vunw, forvi^in Iant:ua)i\, mu>iv, >*Kial ^^iuJie>, and vova- 
iiitnai anJ inJu^triai ar?-* ^Juvatiun. tmvt ihi?* jsroup vompI(.uJ ih^. ir r».^ic\^:n)i proce.-s>, 
1 lta*ht.r from Uw joIkv i^*iirJ k-J a >ulKommitUi. [u develop Uk instrument u^eJ to 
V iava> the ^tati inJu.->triai art.-* itacht r>. .-^ubcomniuie*. 4.1ur.rered tht general 

c%avhm>: vonipi'Knvi^> into three i:r«nr>. In>lriivtional i onipctcncie>, rrofc.N.*.ional and 
. ' r-^'^nal i .imp^.'.'env le-., and Management i onip^tentivs. IK"\«.loped \Mthin eai^h of ihe>c 
4;r«»up> aa^. ,i ,i fK.^.if r,tatinKnt> riflevlingvwrt.ima.>pecL'. of a lea v. hi t'> performance. I 
I he Miretiient^ mcludrd the following: 

lns>nicl*onol Co mpetencies 

Sank 

1. ^h'^'^lolc end mginlcin sludenr inlerelt ihroughou: tne inStrucliono! process. 

Z. Ferfom bosi^ mompulative v^Ali re*i.e>vary to tcccH m oil indvilriol crtt content creas. 

Proteii^onc! ond Pe rsonol Competencies 

Rook 

1. Oeveivp end maimsin a healthy tcCLher->tudcnt relati^^>p to cnHcnce the Iccfning 
Situctixi. 

2. Oc^onsfrote cn scceprcbte level of knowledge cod pcrformcnce in his field. 

Mcncgcnent Corfipetc n C' C S 

Rqn< 

1. Sh^-dv evidence of clcssrcom di^ipline ond control. 

2. Evolucte a student's pcrfomonce level m o monner which oil-^ws for student under-^ 
standing end porttCipoticx).*'' 

llie r^-^sultr* of thi.-* ^iiree> provided a reliaMv ind!vai»ir «if thi netd> of teacher^ in 
the field. 

U'lcJur^ Ai-re iati r involved in i ^cv»»nd pmiecl of tlu Poow Hoard. Tubliv .sduxil 
teachiT^ in the v,t-st ^tneca •>».h'x»l in>tri*l ^er*. r*.qiH'-fed ru idttuif^ «.unip«. f^ncie> f"r 
a vSivt-n area nf t«.xhnK il ^ub|e\.t matter. Ihi^ pri»jtct in%»>H«.J n»jt onl> ih^ idtnti fixation 
of LiiMipvti nvK->, but iIm) thv ^Mden».^> Ahuh >huAtd Aherhi.r thv pr»»pi».tivt. c.indid.ite> 
had reuhed rhe i^*.i-pted level "f ^i»tnpett n*. Ill* ref*)rt, t^aclitr^ have become involvcvl 
in f riK,-*> standard til md in tht ai^tual t valuation nf thi pro^pt«.riv<. candidate. 

\ rtMwlKT wa^ app*iinted i,^ a utirk.shup cixirdinator tti ovi r-.et th( dt vt Iopm«.-nt of 
the ' «>mpeti-nci»*> ind pm^ptxtivi candid ividen*.t.>. \?»uhcoimnitlec of poluv Hoard 
meinbt*r>. ui-vrlnpt-d rht fi»rm it Ahuh Aa^ u^ed t<i identify tlit i»inip< tencu*>. Hu f«iniial 
dc'Velopi'il follow*;: 

E.och f^i the parti{^ipottng |anior end »eni;>r high school mdustnol orti teochers would iden-* 
ttif the instpjfttional ob|ectives for hi> cov?rsc. Thi* wos followed by o constdefotion of ihc con»- 
petenc/MCSf requisite for o beginning teocher, m order thot hr would be oble to ochicve tHc 
picviousi/"stated instruct lonot ob|e&ti .rcs. A third dtmennoo wos included lo thot the public 
school tcochcr cguid rccorr.mend the evaluative cntefio whi^,h, m h»i mmd, would indicote lo 
hi'n that the prospective tcccher actually po»cssed the minimum I# of competence required.'^ 

\^ a r».'^ult I if that .'.ulKoiiiixurt^t, tlu fnlluvMm; TcchnKal I ndu .atrial Art> (amipetency 
I i <ii>; v^t-re i>r ire being developed: 
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Karly St:conJar\ , hiniwr High Sdnxib - TorcM rrodactjj. Ceramics, Graphic Arts, 

lUectricity, Drawing, and Manufacturing. 

Secondary aiigh .>ch»H*I* - 1 U vtricit\.|.k-..tronK.->, Torcst rroductj>, Metals, Plastics, 
Tower and Technical Drawing, 

Teacher.-* were contracted to dcvt lop ».uur.-»c instructjunalobjcctive.sfor their students. 
The teachers ^ere to pre.>-.ribe tht technical competencies they felt uere required of the 
candii!ate in orJvr tu fultill tht in-»tructiunal objective, rmally, the teachers %%ere re- 
questc-d to write the ^.^aluativt criteria i^huhthe> tclt ^\uuM insure the candldate'^ attain- 
ment of each competencv. The. teacher^ ^^trt requested to develop the technical compe- 
tencies which related to the ps>vho-mutor AilU, but aL>o those related to the cognitive 
and affective domain, 

'ITie excerpt on page 69 lo from the earl> .secondar> forest products program. It 
includes the competenc>, tvidtP.vc, and sample competencies from the psycho-motor, 
cognitive, and affective domain. 

This excerpt illustrates ihe scope of ihe role played bv public school teachers thus 
far in the development of competencies and candidate evidences for the 1ATC1\ 

involvement of public ochool tcachtro will rcmaina vital function of this project. 
The 1 \TC"r'5 future plan.-, indicate greater teacher involvement in the completion of the 
General Industrial \rt;> Teaching CAjmpctencit.-> and the development of general teaching 
competencies for all teacher.**. The project will continue to request the assistance of 
public school leathers in the evaluation and review of all competencies, and in the develop- 
ment and operation of a management system for the Project, 

SUMMARY 

The role of the publiv school teaches has been that of a leader in the development of 
the Industrial \rL> Trial Certification Project, Public school teachers have solely de- 
veloped man> ^f the wUjr*i>eten^ico and evidences identified through this trial certification 
project. Thev have been leadtr^, in setting up the govtiuanee procedures in the project. 
Public -school teacher invoKtment is planned to continue in thi> project because of their 
important contriburions. 

The success .if the pubKc school involvement is largely due to the establishment of 
group parity, Ahcrebv cavh group able to cooperate in the development, planning 
operation, and evaluation, a.«* an equal partner. The teachers were able to share views and 
responsibilities in order to collaborate in the development of a CDTL certification pro- 
gram. 

This collaboration shows the kinds >f results which can be obtained if the contro- 
ve-^ial issue between the teacher-training institutes and the public schools is compro- 
mised. 

Teachers do not ;\ant to call the shots or take over the professorships in the educa- 
tional foundation.-,. The> %%ould like to .-^harethetc expertise with the expertise of the col- 
lege personnel in the belief that a new, exciting, and beneficial approach to teacher train- 
ing can be developed. 

FOOTNOTES 

1. Uilliam U. Drummond, "Doe^ P.B.T.L. Mean Keform'^" F.ducational Leadershio 

(January 1974), 2^2-3, 

2. Wendell C. Allen, "Comments on Collaboration in Teacher Education," I'.B.T.L, 

T'ublished b> the Multi-i>tatc C on.^ortium on Performance-Based Teacher hduca- 
ti m, February 1074i, p, X 
X I irr> swift, A swan, A Pike, and A( rab in Search of a Management System," P.B.T.F; . 

(PublL-«hed b> The Multi-^tate CoPs»jrtium on Performancc-Ba.sed Teacher Kdu- 
cation, diepteniber P>73), p.2. 

4. Ibid, 

rhcodorc L. Andrew ^, "Competency -Ba>cd Cert if ication," C>nmpetenc v - Based Teacher 
Pducatio n: Pfogrt.^ ^^ Problcm>^Pr oces>^ (Published bySciencel^esearch Asso- 
ciates), p,20. 

6. Allen, p.3. 

7. Ibid. 

8. \V. Kobert Houston and Kohert B. Mowsam, •'c:.B,T.h.. Hie Ayes of Texas," LV(Jan- 

uary l^Ta), p,301. 

^. IX vision of Teacher F.dueation and Certification, CBC Newsletter ^ The University of 
The State of New York, The state l.ducation f)epartment, June P)72j, p.l, 
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Description of a Competency-iBased Undergraduate 
Curriculum in Industrial Arts Education 

Philip D. Wynn 

i radition ih\, indu.-^rrial art.>. teactur education projirarn.-* have been ^structured in 
terni,> ttf niitvri.il an-j^, -uvii i.-* nKtah«»rkinj:, iVtx*d\\orkini;, drafting, electronics, and 
grapiiK v»rt>, i raditn»nal jtro>;raiii> havt bcLiitliar u^^tt. ri/.tdb> viiipha.-*ir. on manipulative 
>kilN, UkK of vurriculuiii nexibilit>, de*.rta,^ing r^levann to iiiodvrn t«.*chnoIogy, and 
limited appeal lo non-majors, 

in recent year> thv lndu>trialA rt> l.duvati.m IK-partiTitnt at Milkr.»>vilK had cxprL.'>.sed 
gro-Ainc concern ihnu su^h Oefn^ienLie.^, and haaiinplenKntedct rtain curruular changes 
de^icned to krvp tue pro^;ram ali^jntd v^ith^ontempi>rary thinking, Piir «.Nampk, virtually 
ili vour-c- nad undergone a .^hift in iiiipha^i> from manipulativt tottchnual. Certain 
ne'A voar--e> Had gnvn >tudent>theopportunit> t»it..vpU)rL divt. r><. area^ oi .^p^vial interest 
anU to ippl\ the tevhnique> of independent re.-»earwhand .-^tudy. Student.^ had Ixen encour- 
i^ied lo riKe advmtige of pertinent interdict iplinar\ offering?, through inactivi. depart- 
in^-niil ijvi'-.rment program, 

ilo'A.'Vi r, ilthoukih thv^v innov itmn^ had botn partially .^ucLC.->ful in meeting depart- 
mtmil ub|«vnv»'^, ir Aa^ felt that a inorv vomplete revision v^.r^ r.ece.<»^ar\ , 

RATIONALE 

llvrr -Ai-r*- foyr ^ptv ifir n a^on^ for thi- curriculum revision. 

1, Pv* nnr chinfie-; in feivher cernfuation and program apprmal ^tnicrurtd in tenii> 
.if comp» p,nc%-bi^eJ ir ! ir.K b\ the iVnnN^|v ini i IVpnrtmont of Pducation. 

2. Ihe uloption of a uniform vurriuihim pi an bv tin. Ua^her I ducaMrs Council of 
the Indu^triil \rts \<<i>ci ition of Pi-nn^vlvania. 

\. \n increa^ui.: dem ind for e fiol indusrri il arr.-; teich(«r>. 

4, \t i.vrei^ini; demand for - iVki tf) othor currKuIar areas miJi a.s ele'Mrntary 
in.l sfKcitl e»f»icirion, adult mrKhiiicnt M>iirst.., and ttiur-t off.^ riiig> ^^hich are more 
ippropriate to the Intere.^r^ of non-major^. 
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UNDERGRADUATE PERFORMANCE-BASED COMPETENCIES 



lilt. pcrfurnianct-ba;»td cuuipctcncico on p. 72-73 are thust competencies considered 
essennai tn the undcrgraduau prcparaciun of induotnal art.^ t^achcro. PhcbC competen- 
cies arc conoistcnt AitU the "The ftnGoaloof i^ualit> [.duration*' ^1965> and arc designed 
to provide a balanced pru^ram of general education, technical otudic-o, and profesoional 
education. More- opcvificaliv, thc-oc competcncico arc designed to enable the industrial 
arts tcache-r to provide for hio otudenti> i\k t>pc of in,>truction that lo concerned with: 

a. contributing a unique and neccaoary segment to the total program of the student's 
education, 

b. de-ve'Iopmg oc'lf-eonecpto pertaining to the changing requirements for optimum 
participation in an industrial-technological culture, 

c. developing technological literacy, 

d. exploring occupational opportunities, 

diocovenng and e-ncouraging tool-machine tibiUties and problem-solving tech- 
niques, and 

f. providing research experience^ata ievelofintenoit> appropriate to student ability. 



OUTLINE OF MAJOR FIELD REQUIREMENTS 

Ihe major field requiremento are divided into four categories, industrial materials, 
vtoual cummunuattono, pov^er technology, and professional .-ouroc-s. Certain courses are 
required m each category, ^bee diagram.^ ^tudento muot elect, vMthm certain limitations, 
2ui and .iUO levelcouroesfrom each technical category, and may then specialize by choos- 
ing free elective.-* from une or more ^ategoneo appropriate to th ir interest and ability. 





InduStriol 
MoterioU 


Visuol 
Communicotions 


Power 
Technology 


Professionol 


Required i 


101 
102 
271 or 
281 


103 ! 
104 


105 
106 


391 

491 
492 or 493 
or 494 


lEIecr 2 courses ' 
{ in eoch oreo { 
1200-300 level j 


one 200 level 
one 300 level 


1 grophic ort 
1 d rowing/design 


1 electricity/electronics 
1 power technotog/ 




Elective 


Two courses in elective oreo (on/ leve 


!) 





i ourse.s at the luO level are required for lA maprs (except 1A-107> and are open to 
non-majors on an elective ba.^io. Technical cour^e.^ at the 200, 300, and 400 level arc 
cle-ctue for any student demonstrating pre^requir.itt competency. Pht 500 level courses 
are highly .sptciaii/.ed eour.se^ for the advancedundcrgraduate or graduate otudent demon- 
strating competency, 

.'Specifically, the following points should be made clear: 

1. All eour?>e> are competency -Kised, and a >>tudent may reH:eive credit by dcmon- 
j»tr iting eompeten».y in that .subject through appropriate evaluative techniques. 

2, Area^ uf .-Npec latitat ion withm the major art to be determined by each student in 
con.-vuitation vwth hio advij»',r, ouch Apeciali/ations >viii be reflected on hit* transcript, 
but not on the instructional certificate. 

i. 1A-4VI, rrinciplej* and Practices of lA Education, lo a professional seminar which 
tcike-n cuneurrently >vith student teaching (-K^h; and ic» counted under Degree Require- 
ments \wth student teaching, 

4, Ihe area.^ of opecial e-du*.ation and elemehiary education arc Hot included in the 
iibt of eourr>c titlej*. Appropriate course^ are being jointly developed by Industrial Arts 
l,ducatn)n and those departments, and ^iH be offered and taaglit by thooe departK»ents on 
an elective basis' for industrial art.s majors. 
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New CURRICULUM COURSES 



Re^o jred Coorses 

101 Basic Woodworking Techniques 

102 Basic Metalwofkmg Techniques 

103 Graphic Reproduction 

104 Engineering Graphics 

105 Man and His Electrical Environment 

106 Energ/, Power, and Transportation 

271 or Ceramics Technology 

281 Piostlcsand Synthetics Technology 

492 or Group Studies in Industrial Materials 

493 or Groop Studies in Visual Communication 

494 Croup Studies in Tower Technology 

391 Curriculum Analysis and Development 
491 Principles and Practices of Industrial Arts 
(with studenr teaching) 

Indu strial Materiols Courses 
200 - Level 

251 Wood Technology 

261 Cold Metal Technology 

262 Hot Metal Technology 
271 Ceromics Technology ) 

281 Plostlcs and Synthetics) one required above 

Technology ) 
300^Leyej 

381 Utilization of Materials for Construction 

382 Utilization of Materials for Manufacturing 

383 Utilization of Materials for Crafts 
Elective - all the above, and 

451 Production Techniques In Wood 

461 Production Techniques in Metal 

471 Production Techniques In Ceramics 

582 Tooling for Production 

588 Problem Seminar In Industrial Materials 



ql Communi cotions Courses 
Graphic Arts 

211 Application of Process Photography to Industry 

311 Still Photography 

312 Screen Process Printing 

313 Photo-Offset Printing 
411 Autographic Processes 

Drawing - Design 

221 Technical Sketching and Design 

321 Industrial Design 

322 Technical Drawing 

323 Architectural Drawing and Design 
421 Descriptive Geometry 

Elective - all the above, and 

511 Process Color Separation 

518 Problem Seminar in Visual Communlcatioc)S 

521 Projective Graphics 

Power Technology Courses 
Electricity-Electronics 

231 Electronic Components and Circuit Analysis 

331 Solid State Electronics 

332 Electronic Communication Systems 
431 Instrumentation and Controls 

Transportation 

241 Automotive Systems 

341 Fluid Power 

441 Aviation Education 

Elective - all the above, ond 

531 Logic Circuits and Applications 

538 Problem Seminar in Power Technology 

541 Electro-Mechanical Systems 



AKHA: V'ibual Communicationt; 

COtfRSl-: N'O: 104 Sl-MF-ISTl-K liOUKS: ^ CONTACT IIOUKS: 6 
TlTLli: lilngineermg Graphics 
rKl-UHQUlsrn:: None 

Catalog; Dcsc riptionj 

Ihia io an introductory course Jcalmg with lettering, cngmtc ring geometry, multiview 
rcprccjcntatiun, au\iliary, occtiuning, pictorial representation, dinicnbioning, and repro- 
duction of drawings. 

Primary C'ourse ()bjcctjyo(s): 

1. lo become cogni/ant of the rclatiun*^hipb of ttic metliodr- of communication (writ- 
ten and spoken language, the oymbwUw Jant;aage, and the graphic language) 

2, To dtvtlop competence m using graphical expression b^jth for communication and 
as a mean^> for analysis and syntliesis. 

\, lo develop an asvarenc.s.s of the impact of rapid technological advances such as 
automation in drafting and design, miniatunzation, etc., on engineering graphics. 

4. lo develop an unde r.standing of the principles of orthographic projection and a 
knowledge of conventional practices used in graphical communication. 

5. lo become. famiUar withdrafting tools, andcquipmcnt, including drafting machines, 
X-N plotters, 3-D drafting devicet> operated mechanically, by computer, and 
photographically, and their impact on drafting personnel. 

6. lo develop the ability to visualize and solve vSpace problems^ graphically. 

7. lo develop an awarincj>s of the increasing importance of accuracy, exactness, 
and positivenes.s both for representation and in problem solving. 
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b. To btvuiiu faiiiili.ir vmUi J^-afung standardft ^American Drawing bumdards, ei<,.) 
and bt' able [o rdau- ihvm properly lo drawing and indusJiry. 
To become f<tniili<if rct>ruduciiv<. piL>L.ts»ftc^> <uKUlicu funi.[ion in vi^ua! woni- 
municaiion. 

10, To develop an under&Mnding of Aurfa^t finioh charaeien;>tic» and reLue ihcm lo 
drafting and production. 

Course OmHne: 
Kngineering graphics lettering 
Drawing insstrumcnts and equipment — care and use 
iU^productive methods used in drafting 
Engineering geometry 

Principles of orthographic projection and multiview drawing 
Auxiliary views 

Sectioning and conventional practices 
Pictorial drawings 
A. Axonometric 
8. Oblique 
C. Perspective 




COURSE NO. 104 



BEHAVIORAL COMPETENCIES 



1: 



Ccnipetencies 



Aftct studcn^^ porticipotc m the 
learning experiences of thii course, 
the/ will be able to: 



1. Select, ose, ond care for drofting 
tools and equipment. 

2. To record information throogh 
hand and mechcnical lettering. 

3. Solve nr:oltwtew problems. 

4. Solve mechaniCol ptctoriol 
drawing problems. 

5. Solve problems !nvolvin<) the 
principal sectioning techniques. 

6. Solve primary and secondary 
cuxiliory view problems. 

7. Apply notionol drafting stand- 
ards to drawings. 

8. Describe appropriate surface 
finish conditions, 

9. Solve problems involving inter- 
sections and developments. 

10. Reproduce drawings by the var- 
ious available methods. 

1 1 . Dimension for mass production- 
selective fits. 

12. Relate the various drafting 
methods (hond-mcchine-auto- 
motic) to technology 



Learning Experiences 



Methods of Evaluation 



These learning experiences and 
activities Will be used to develop 
each competency. 

1 . Select, core for, and use drafting 
tools and equipment. 
, 2. Letter drawings by hand and 
I machine. 

( 3. Solve myltiview problems. 
, 4. Solve pictoriol drawing problems, 
j 5. Solve Internal detail problems— 
i sectioning. 

I 6. Solve primary and secondary 
I auxiliary problems. 
' 7. Solve problems Including Inter- 
' secti^ , and developments. 
I 8. Apply the various finish marks 
I to drawings. 

I 9. Moke the various reproductions 

of oVawings. 
ilO. Moke microprints from drawings. 



The degree of attainment of 
each competency will be 
evaluated In the following 
ways: 

1. Teacher evaluations 

2. Performance testing 

3. Student self-evaluations 

4. Written and oral testing 

5. Standardized tests 

6. Team testing 

7. Evaluations by specialists 



Dr. W/nn i^ A^^i^tont Director, industriol Art^ Education, MiUersville State College, Millersviile, Pa. 
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A Model for Reform in Teacher Education 



Lawrence S. Wright 

from tht cnticiamd thai abound and from the many innovations visible in teacher 
education today, it hardly .stems necessary to qut-otion \^hy rtfurm in tua* her education 
might bv nucesnary. on the other hand, one miglit inciuire a» to ^hy we auuIJ be interested 
in a model for such reform. 

rhere are i>everal reasons wh> ^^e need to develop a bybte-matie me del for reform 
in teacher education. Ferhapb the first of these lo that curriculum design is a complex 
proceso. In reducing it to it& oiniple^t form, it requires use of the highest levels of the 
cognitive processes. In cxanuning Bioum'o taxonomy, curriculum design and reform 
certainly require all a&pecto of the knowledge, comprehen&ion, and application levels 
with rcnpect to the discipline being studied. Beyond thio, it requires analy&is of elements, 
oynthc&izini; these into new pattern^, and evaluation of effcctivene&s. Tliese, of course, 
are the high^, t level? of the cognitive domain, 

secondly, a ^yotcniatic model becomes an indi&penoable tool to managing the curricu- 
lum design proceo&. i nnciples from many fields are brought to bear at the right time, 
A model ohould keep the curriculum developer aaare at aU times of the problem^ with 
which he is dealing and his location in the model. 

It aUo hdo the effectof placing the emphaoio on de&igning the curriculum substantially 
right the first time. 

Many of you may be familiar with Murphy's Law. It says. "Anything that can pos- 
sibly go wrong Will go ^rong," I'm not sure who thi& Murphy lo — or was — but there are 
two more lavvs variously ascribed to him. These &eem to have direct relevance to cur- 
riculum work: 

• llie chances of being accidentally successful are very small, 

• There are enough ways to fail that one had better plan to insure success. 
This would seem to say that a systematic model is highly desirable, 

ihere are many models or systems used m curriculum design. Let me identify two 
and spend most of my time on a thud that we art using for study of our industrial teacher 
education program at UW-Stoui. 

These models include the intuitive, the discipline; and the behavioral analysis model. 



THE INTUITIVE MODEL 

Intuitive, as you know, means knowingor perceiving by intuition. This is tlie quickest 
and ordinarily the least ocicntific ^ay to go about reforming the curriculum. It is also 
the curriculum trap into which we are most likely to fall. 

Let me call to your attention several examples of the use of the intuitive model, 

1. When you say, "I've always wanted to teach a fourth course in architectural draft- 
ing" and then add it to the curriculum, you are using the intuitive model, 

2. When you perceive that teachers in the field are using the same old learning 
dctivitie» and because of this pe recption you recommend a course in SeIec£ion of Learning 
Activities in Industrial Arts , you are using the intuitive model. 

J. When you examine offerings in other univertities and add sonic of these apparently 
useful offerings to your offerings, you are using the intuitive model, 

4. When a special-intere&t group identifies drugs and their use as a problem and you 
add a course sUcli as Use and Abuse of Drugs, you are using the intuitive model, 

5. WK^n the Iate.->t Ll'UA guidehne.-> come out and you build a curriculum proposal to 
fit these ^^uidelines, you are using the intuitive model, 

1 subTiit that the intuitive is the most frequently Used model in curriculum develop- 
ment, but that It i& imprccK^e and lacks the direction that more systematic models can 
provide. Moreover, if you add courses using the intuitive model, it is only on the rarest 
of occasions that the deadwood in the curriculum is removed. 



THE DISCIPLINE OR CONCEPTUAL ANALYSIS MODEL 

Ilie di}>cipline or conceptual anaiysK-* model is familiar to most of us. In it we sys- 
tematically study the body of content and attempt j analyze it and structure ts constituent 
elementb. On the bani& of the structure discovered, we devise an arr iy of courses, 
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probcibl) .->ubjkct-ui.ittci -uruntcd, .-u that one nuiy be cxp^hcd to tlic discipline and/ or 
tliL 4.oiiLc|no thuiU^h 4 Aiic.-^ of c\|Kricntt». Pic u;>f to v^hicli the dK>>cipline may later 
be put ii> not tlit ccntiiil objective, i naming the dift^ipiinc or concept.s i> the central 
objective. It la viaauiued that the .-.tud) of the di;>tiplint wiU provide the learner a viide 
fund of knowledge and concepts upon \Uuch iw *.an diaw m the .solution of most an> orob- 
leins with \^hioh he may subsequently be confronted. 

There are pKnt> of exampltb of di»Liphne anaK.-^ift. Iht structure m the American 
\r\x.itional A-.M»ciation'.-» (.<uid^ to IruMtovia^ ia->tiuct u)n in indu stnal Arts is a discipline 
anal)3ii>. Mk Vm^nvan lndu.->tr\ rrujeetat ,^tout developed a very thorough analysis of 
llie nociu- economic in.->tituuon of Auivn^^an Indu.>tr>, Many of the acadciuic .>>ubjects have 
undertaken *.areful diociphnt anai^;>eo. l)r, Paul IX;Vore in his out.^tanding studies at 
\\est Virginia has examined technology as a discipline. 

Diocipline .->tudi*.c> are believed b> ntany to be the moot .scholarly and the nioat gen- 
crali/abl*. of the curriculum models. Among the problems a.^.^ociated with disciplme 
otud> are thv>ae cited foi tran.sfer of learning. unle.>.> ^^e teach for transfer, transfer may 
ne>t take place, f^nli-.^o we tea^-huoeo for the div^ciphne, ^^e ma> fail to use the information, 
even when it ij5 appropriate, 

THE BEHAVIORAL ANALYSIS MODEL 

Hic behavioral analvsi.>> model io ba&ed ^.a.^ arc other models) on assumptions. Two 
of the:?c are: 

• Hiat the desired jwst- instructional behaviors can be identified, 

• That in.^truttion to produce these poot-in^tructional behaviors can be provide J, 
Opponents of this model claim: 

• 'Hiat to identif) performances in a particulai \^ork-role leaves out \^hat should be 
in that work- role, 

• That th^ re art too many fragmented and not enough .^>nthesizing experiences m 
behavioral-oriented instaiction. 

• Ihat once analysis ha^ been completed, becau;>e of the complcxit) of making the 
analysis, it is not likely to be updated, 

I vvould diamia.-> the fii.-^t of these bv building into the behavioral analysis model a 
function which dcaU with what the poat-inatructional behavior .->hould be — insofar as any 
human or oet of humana ^an predict thein, Ehe fragmentation problem i.^ not necessarily 
confined to behavioral analy^io, Vhe wa> to overcome it la to ^ec that a proper balance 
of analyoia, aynthcaia, tind evaluation level inattuction is included, \Vitti respect to the 
third problem of keeping the content current, that la not a fault reserved only for this 
model. 

The model presented here one of man>. It is not the model, it is a model. We 
believe that it will work for ua. It ir> a fifteen-step, cyclical model that provides for 
entry at an> step, ITie c>elical nature of thia model ma> suggest that curriculum re- 
furmero go round in academic circles, but 1 will leave judgment on thi:> point to each of 
you, 

Ac Will atart With the point of origin in the curriculum development process, 1 will 
be talking about curriculum development and reform in teacher education. 

1, Identify environmental and societal conditions which create 
problems to be solved and human needs to be satisfied 

Iliir* .->tep ealL-, for ay.->tematK otud> of aocictal conditions and problems. Like many 
other s->tep.> in thi.-> model, it takea time and efftjrt. Having once eomple'ted ;>uch a study, 
ther*. la need for a planned program of updating, with perhaps a thorough new effort every 
five years. .>hould wc fail to take thia &tep, wl run die riak of d - veloping program^ that 
ma) not be relevant. How can one propose a aolutiofi lo problerus and needs which have 
not been identified and .spelled out? This leads to the next atep in the model, 

2, Propose solutions to these problems and needs 

The combination of ateps one and two ahould reault in a lationale upon which pro- 
grama may be developed. A poaition paper identifying the particular aocietal problems 
and needa toward which a program auch <ia teacher education la aimed provides a written 
record of the reasons for its development and existence. 

Programo which do not or c<innot berelatedto environmental conaitions which create 
problems, aoeietai conditiunA which create problema, and/ or human needs to be satisfied, 
stand rather well assurc»d of being irrelevant. 
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On the uthtr hand, carcfuU>-thought-uut »ulutK>nrt to txi&ting prublcnirt and neeJs 
pruvidc th*. p<.>.>.>ibiUt> of rctiffirnung prcviou&iy stated goalh, the po.«>i>ibiIity of having 
jnvi?.ioned appropriate nt.w gual», and ^.unfidcnce in tht. rclevitn^-c of tlie program(h) 
conceived. 

3, identify work-roles within which personnel 
can solve problems and meet needs 

\» Ac approached thi& problem at:>tout, svc obviously would .select ^vork- roles appro- 
priate to our nurtrtion. In niy ca»e, it ^\a.-> the Indu&trial Ldiuation Teacher , and we con- 
fined our »"^tud> to the professional teacher education level, rhi.>> would inelude teaeher 
cJucatie»n fur both indu.^trial arts education to :>uppon the general education function and 
induatrial-vocational e'du*.ation to ouppt>rt the specialised education function, 

vVc belicvc our niodcl to be .sufficiently geneiali/,abk tliat any occupation or profes- 
sion might be identified for study and development, 

4. Analyze work-roles Into post-instructional behaviors 
required for success in each work-role 

The rea.>on for thK>> .>>tep would .->e*.ni.-»clf-evident. If we can identify the pobt-in^truc- 
tional be'haviori> required in the work- role, then an in.->tructional proi,ram can be developed 
to assure possession of those behaviors, 

a matter of the procedure which wc followed, wt. developed ten poht-in&tructional 
behaviofrt ^^^hich act cla&>ifier.->>, and which a ^.omnuttee of u& believed were required 
for &ucce^& in the previously identified work- role of industrial education teacher. For 
utiier work-rok&, perhaps anywhere from fivt. to fifteen beliavior^ would be appropriate. 

The ten which we agreed upon were these: 

(a) Improve Individual's Competencies 

(b) l')esign Programs 

(c) Design Instruction 

(d) Nurture Humaneness 
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{{i \[nu\)!s (Ih' i c.iMun^* l-nMroniiU'iu 

{t) I'valiMto liKiruciion 
\ J> I v,iluau" l*r<)^r.uus 
Uk^k uiii^iit \\ *ij>ph«.ahU tu t^^^ulKr-^ m an\ iplinc and at an\ level 

Inhaviur-^ ar^ nut in ,>uffi^uni d«.taii tu p«.nua tln.u inanagtnn.iu at iIjls Mage 
intij program-.. Pk^ iiiu-.t Ik funlKi analv/<.Mj into tluir wun^titucnt tK-nunt.s. 

likiUif> tik «.oiKi-K 1 |x>-%t-ai^tuictionaI bchaMvu^ \^Uu[l Mine (.ach v)f (ho ten 
fifM-K^cl behavior-*, lln^n iJciUifv tiu third-lcvcl pv)>t-in>truviiv)nal b«.{iavi *r^-> fui each 
of tlk v'x^.cund-U vcl lHha^i*»r'>. Ihi.-* ordinanK Aili \i«.ld >uflKKni detail rv>p<.rmit imc to 
prik v\ith i\w otcp^* in th». niodd for form in tca^hci ^.ducatiun. VSc found S7 ,->ccond- 
IcM'l and ^27 ^'iira-Kwl behaviors. 

5. Validote worK-role behaviors by obtaining frequency and importance 
data Wzrrt practitioners and Importance data from select jury 

Ihc pia^ tilion^. r.-^ arc t<.a<.!n. r^ fun<.tiunin^ in tlK ir ^\ork-ruiv. Oata fri>m thib study 
.♦»ii^^c --t iIk fr^qucn^.) of p<. rfornum*. i *if ^.a^ii bdi iMor a> ^\«.H a> tlk importance ^^hich 
the prai titioiK I •* attach tu the Khavior. I lo^\«. ve r, tlu^ i.s nv>t enough, V\ e need to know 
noi unU Ahat the pia..titioncr do<.«> andUh*. ^e.s, but ai.M> ^hat an informed jury perceives 
the im|x>TtaiKe raiing for eaeh behavior to be. 

Hk --tudv rtliith t\p<.ct to compKt*. -*^M>n ine ludts a,-> practitioners, ;he 1071-72 
population of Wisconsin teachers as folIo\\s: 

• lunior higli school industrial arts teacher 

• J«inior- >enior high schtH)! industrial arts teache** 

• ^vni<»k' higli school industrial education teacher 

• c ap^tone industrial education teacher 
Our >elect jury vvas dr.:uTi nationally: 

• Selected leaders in industrial teaclier education 

• Hk fift> .^tatc ..on.-^ultani.-* or j*up<. rviM)r.> of indu.-^tnal art^>, or if none exi«led, 
the state consultant or supervisor of industrial education 

• Hk .-^tatt cdiication officer m cacti of tiic Mi >tatc> ^tlK peison in ^vhose office the 
st ite certification of 'cache rs is done) 

6. Select «ork-roles and their component behavioral tasks 
for which instructional programs are to be developed 

1 iu.-v M(.p in^olu.-. a s.i*uiplc\ a.">c*c.-*.-*iin.nt of the data gatlu r ed in tin previous vali«ja- 
ti^ft ObMou.^iv, bchaMor>-^ v^hicii arc not performed and are not beii<.ved to be im- 

ixirtant *.an be eliminated. Iho^e be A\edtobe iKitii pt rfuruied and iin|xjrtant inu,st be 
ineludid in instructional programs, 

\ d<.ci-*ion ma\ he made a.-, to Ahettie r .separate program.-* need to be- develope-d for 
«^ a, u gr*>up or v^iietlu r ^arum.-v behavior^ art eoiunion to t.ach group and ean Ik provided 
in one progt im, I hough the piuee>> Ik-* an invoked one, the lea.-^t that might be xsaid in 
that thi.> should r«.nult in tlie program developer having MJiiiothing more to go on than 
intuition and hearsay in making Iun decisions. 

7. Determine the "educational ladder" positions and location for each behaviorai 
task in which provisions will be made to attain specified performance levels 

Hii^ mav be done !n submitting gri>ups of behaviors to a teache r e-dueator vvho a 
>->peeiali^t in the field of tile bt lia v lot grtjup. He mav validate his re,s, noes through inter- 
viewing in»nher teacher edueator ope^ali-^i. lhi.-> .-.tudN ean be mueh ni,-r* heavily 
foriiuili/ed, but from a piactieal pi>int of %iew, ^\e think thi> approach to be ^^orkabie for 

U.>. \fter all, Ae vvill need toiUVlte the eoU.side I atloU of our eoIleagUes to tiiese de t* ruil- 

nations. 

\\e have identified these 'Vducational ladder" positions: 

(a) I ovver division instruction 

(b) npper division instrue^ion 
(a I'irst graduate instruction 

^d) Advanced graduate instruction 
k*> Ilighe'St leve'l of instruction 
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Many bduiviuro <ir. li»mK%l *md .strengthened.! on-thc-job, our purpuht- hc-rc it> to 
dcvUup reform in our for Uial u.uU*. r odu^atumprut^raiu, boniK behavjur.-* wAi be formal- 
ized through student teaching, mtt m.-;hi{), practicuins, and the like. 

8, For each behavioral task and for each of tts positions on the "educational ladder/' 
determine the performance level to be attained by those who experience the instruction 
The teacher edut^ation tvpCLiahs^t inLlude> thi.-> otcp along with the previous one, as 
he makej; his judgments and validates his efforts. 

We are thinking in terms of the following performance levels: 

<a) Instruction in thi& behavior lo intrudLiv.vd and the learner U:>e.-> Uib ai> a babit> for 
making other experiences meaningful, 

vb; Ins^truction iii this behavior id developed to the 'cvel of practice under bUperviMon. 

^c) Instruction in thio behavior ib develope\l id entr> -level practice and can be per- 
formed successfully a^ a begmning profet>t>ionaI %Mth minimum i>upcrvit>ion. 

vd> Instruction in this behavior is developed to the point where the practitioner 
initiates this behavior, undcr^tandb the theorv, and hab developed speed and 
accuracy through practice. 

^c) Instruction in this behavior develops the practitioner into a professional leader 
based on maturity and practice. He may supervise others. 



Behavior ^^^^^ 



Performance levels 




Highest level 
of instruction 










X 


Advanced graduate 
instruction 










X 

42/ -AW 


First graduate 
instruction 












Upper division 
instruction 






X 






Lower division 
instruction 


X 











A model which may be used to record the educational ladder pobitionb ab well ab the 
performance levels may be seen in the accompanying figure. 

The post- instructional behavior. Write behavioral objectives for lesaon planb, is 
introduce J and developed to the becond performance level in the lower division. In the 
upper division, it is believed appropriate to develop the ability tu perform ab an entry- 
level profesbional with minimum supervision. At the fiist graduate ievel, the learner 
will be brought to a point of a mo re full understanding of the '^ivory of behavioral objectives 
and will develop speed and accuracy through practice. 
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9. Further analyze each post-instructional behavioral task 
into its component, en-roucc. behavioral objectives 

Ihi.-» ^Mllbv fi.T.Mv,ni/cJ i.-ctt^t'iH.r.icumaU^in^tif thv |xir.t-in.-.iructi«^na! bchavlor^ 
inM the *.un>tHutnt bthj\h»r.N rt.iuh rtil! pruJuvt thciiu Hum cn-routi bc^uvK>r^ arc 
m.in.igc.ibk and Ccjwhablv. LiU .ao.-^tof tht othc: .-►tcp* in Uiir. model, ic i> tlmc-cun^um- 
Ini, u» .--iv ihi luaot. iin th» .fthi r hanJ, aJvanMjicc* incluJc thi a.-,>L'rance of relevant 
in.<«cruvCi«'njl v*»nttnt AhK^ |'<.riiiic.N Karnir* t»» pro»;ri->-» toward rajhcr vlcaily-dcfmed 
goal.-. 

FnKidurt. iHwIudv iJcn'afunj; thv vn-ruuti bc-havMrr., op<s.it>ini;tlic ^.«mdtllun^ under 
Ahivh thi '.i bthaviv)r.> art u* uw«.ur, and d^ tailing thi .-standard «»f as.vcptablc pLrfurmance 
'»o that v\-. n \ kniiv\ when i\u vn-r«»uu b<.ha\i\»r ha,-, been >a'iofa%.Curil> accomplished. 

10. And 7f existing instruction, if any. to ascertain for 
whic He^KIvic'/•::1 tasks instruction is already available 

ITiL" '.cntor. .-".^ould provide d»ua hitih on in.-»tru^.tion ishuh i> available and on in- 
c*iruvii*»n » *awh .-iiould bt availabU tt)roii):hth(. v\i,-^»^ingotruvture of department.**, .schools, 
and tht likw. Ont nugh' return tothe revord^ d. ctiopod m ,step> 7 and h, m \^h^ch cduca- 

11. »njl ladder pt^-^ition^ and U-vtN »»f p<.'rtorni. it*.e were identified. I.nter the cour:*C5 or 
othir expcrien».Ci> that provide thi inMruci on tv> the level >pevitied. ( 'smg the same 
example, nou find that the p«*.-»t-irc.tructi.mal bchavmr, ' \\rire behavioral obiectives 
t*>f lc>-.on pl an^-* . i.^ mtrodu».ed in thi .-»tudent"> lower duL-iun '■vork. In our ^^nal>^-i:^, it 
i,^ Jvc^wnpli.^hed in our l^Hi.2ii^ .Meih<^> of feaehinc: eour^e. Hie ^tudent who micro- 
ti aviu d^)t.- ..n ihi bac.1.-^ of aws.omph7vhin{; at lea>t ont behavioral objective which he 
AfiU-. Ut ir. awia.n c\pt».>edto v\ritmi: undir .-.apcrvu-i-m mour l*Hi;4U4 Curriculum l^c- 
\elopment ^-'aT.^L^ In hi.^ :>tudem Ka* amg experience, he pcrform> with mini- 
mum riap<. r.i'.u'n. In thi l'H#.7 iS v our.-t c on-.travtion cour.-»e, he dcvelups hi.; undcr- 
.>iandin^ .»f iUl th^.v.rv and divelop.- .^pttd and ac^aracv. He mi^^ht then move to the level 
ot lead;, r.-hip and -wptrvi-ion thrwugh ad an^^d graduate work, but according to :hc 
cx.iniple model, this iiuiy be a part of the next .step. 

11. Pre ;t additional instruction needed 

()bvu/a.>K, in.-tructum not inventoried a.-, present i.^ needed. Uur validation process 
ac«.ompant<.d b> thw Uc^t.^u^n- making p^'oce.-*.- of otep (>have provided the ba.^e from which 
to pro* ccaI. I would be the point at which additional d..xi.-ion> would be made a^ to 
whether, f.>r M»nie be;tavior levels, of performance, it might not be appropriate to the 
mK-.<.itm and objc rivt.-* ^if the in.-»tuution. At :>tout, for example, we are not permitted at 
the pri^.-'int timt. to offer in.^truction beyond the I. ducat ion ."jpecialiat Degree program. 

12. Synthesize and organize behaviors into instructional programs for 
each work-role for which an instructional program is to be provided 

Till.-. I.-, the point at which ^-urruulum development all too frequentl> .<;tartji. F.ven 
friim thi.-. point, the .^vnthc.^izing »)f behavior.^ int»i in.>tr t«.tional program.^ is a lengthy 
provcr»>. failure to liavc f.ill»^*\e'd a ov.^teniatic proce.^^ and Mmplv .starting here may 
rt.-^ult in development of a well-urganued prograai that «.-» mn relevant to current .societal 
problems or needs. 

I ^..^ential Liement.^ of .^vTithe.^ii^mg be'havitfrr> into program^ include identification 
of eour.-o .^r other modiile.-» »)f inotru<.iiifn, organization of the instruction; selection of 
karmng aciivitio, media, re.M)ur*.e.-*, teaching .strategic.-, and plan.s for evaluatum, and 
all of the mechanic.^ of obtaining approvals, within the m.-«titutional .^y.^tem. 

13. Conduct instructional programs 

It wouid oeem that any program developii^d thio .^y.^tematically should be put mto 
practice. Hopefully, it will function a^ planned — thougu we are ni)t ao naive as to think 
'hat experience will fnil to lead us to chan(;es that j hould be made. 

14. Conduct follow-up studies to obtain feedback for improvement 

15. Maintain relevance to current problems and human needs by recycling 

nii> bring> us the full cycle of a model for u-forrr. th fachcr education. Other 
model > mav function niort effectively for Vi)u. VVt are row in the model at the point of 
typing the result.* of the validation >tudy. Uiit> should be complete in May. 

l\e have begun th^. work of ote|K<» 7, and S a.-, prel.mmary to identifying en- route 
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bch.ivi»tr>*. At- .ir«. n».! lu in iw» n*ttb - n Ak ^.t l^\»in,i fhi«> ni»K!«.I throUj^h a ft J^ mllv -funded 
priiiiram. ITii^ h Invn • iii itt» r il » iU»n r »i f iirlv l»»n>; pi runl of tiuu-. ,sincc, 
i> hj% alrcjJv birvn |vim!vJ .lat^ ihv hmJ.-I ^ v^Iic iI in n.itar«., tlu :k iii.k n*it Ih <in\ end 
to «iur *.\ark, I'erlijps; u^- haw dNcovc-rcd pvrpcwnl mt»t!on. 

\ nuKlvi for ."vf^irni in tcKhe^ cvlu^. alum. Sou mi\:h( .lA, .i> one »»f m\ woUc.iguo 
did, \<{d% from havmc ktpt Mm *ti^ the street .indi^»utiif tmuble, «!ut rc.il value dot-> 
thi«*h,i\v'" 

ht -am a up, ii ^eem-» juw thi!ih» . ilu^ Ik ^ in h ivin^ identified .1 procedure 
•Ahi*rh nu\ K- i»en«*r.ili7.ibU-. 

Ilie proveduri i> l'»]^,.al and -.\-'»ieniatK, thu^ av*iirin^ r^; livanci to societal nix*d> 
ins^ofar a> thoe can be proKvted. 

ITit nitidcl pirmit.> Jvci»uniabiiit\ <n£!iaf .\t ^pcii«mt m advanw, in behaviMral tenn>, 
v\hat vxpvcte-d. llaiinij^ d^m^, At. van iiKa^ourt. Ahcth^r ha\e awcompIi>hc-d ^hat 
v^e >ct iHit to do, 

^^hiU II 1^ trv'c that a^. ouvc ntit vompI(.ted our cxpt. rience throu>;h an (.ntir*. cycle of 
the nividc,. At bvlievt it hoid^ niuvh pr^niu'oc. \*^<i. ar^ itMjkinj^ f<iri\ard tvi tlic chaIU'ni;c> 
that unfoIJ j> 'At- »:ontiniie to work. 

Mr»»n^^r uudvr.iSi id^atw and %:raduat^ pf'ijk;rani- to preiMf". b<#th industrial art> te.ich- 
er> ,ir>i judu.^irial-vov jtU'nal ^(iucati«<n ttavher.-. at *»i2r in*.titutu»n .-should be thi output of 
our devel^^pment and inip{ci.iviiiatU>n -. vperienve*» Aith thi> nii»>ivi reform. 

Oi . »V|,2^t ,> Pi.jfciv^ end Daewt<^i, M.S. Dcgicc ?ij3icn>, ontvei^«ly /*i»coo>in-Sjowl, Menomooie, 



{ have been i^ked tt> report on how ai tave gont about designing te acher education 
cxpt-nenct-> at I A->tiiat tu meet stated performance objectives, V.c siartcd b\ develop- 
ing a model for reform m ua^her education, rhis modvl, »t »as thought, vias sufficiently 
gcne'-alizabk- to pirma its u>i iMth tht thret compimcnts of tht program; the profcs- 
sii*n.il, the tcchnicMl, and the general education components. 

to develop c-ach of these cumpunents .>imaUanci>uslv sevmcdhkt tix> much to expect. 
Ac cho>t. Ill bc*gin our a, irk in the profes.>ional teacher education component, sinct this 
appeared to be most manageable for our purposcri, 

A program com.niCtee de veloped a task listing of those profe-^sional tasks believed 
to be perfornud D\ industrial education teaciicrs. The tasks m this lii»t «ert subsequently 
\alidateni b> the industrial education teachers in Ai.^eonsin and a national Jury of edu- 
cator^. Tills validation stud> t^as rej^rted in a series t»f eight reports vkhicli ^^ere pub- 
lished in A^'viust of l*>7'^. 

.>ur next '♦tep v\a> to huidaconfe rene*- on our vampus that ^umld involve our teachers 
of technical ^abjects. Him vva^ done ^ith vonsid^. rable sUcctss, and a rept>rt called 
**( *ni*tr.«»it\ l-orusii on c.»mipeten*. -Ra.^ed i onttnt m Ru.^me ss, lndustr>, and l.ducation" 
was completed and distributed. 

In the- fiieantitiie tiur uniiefsitv, alonti vMth its sister institutions, was <,harged *ith^ 
identifying major thrusts for the next te-n-ycar period of tinu. A tivclve-ine*mbt r team 
from our \cademic \ffairs Division identified four Academic llinists: 

Thrust =1: 

DevelopTient of a competency-based instructional system. 
Thrust =2: 

The development of a management system thai ^ill improve the effectiveness 
and efficiency of the annersily as it moves lo a competency -based tstruuional 
system. 



Designing ieacher Education Experiences 
at UW- Stout 



Lawrence S- Wright 
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iljn, im.'t jr>Ti <i. TiMH. 

U Jbi*ut tht - ihu i44M.,*>^r<. h.ifi.^Il.ir.ina X^-i^tani v lunwllor vhjrccJour Icachcr 

, in^v It:, n J r i.n - -in J ih.i-v S hs. \ ^ J r. . N amr; u . U pr^icr.im. Wc .irc *"in process" 
i: •sr.K*. 

t'.r InJj-:riJl li ut]^: I v^^ iii.-n ,Vpir'riient hi-. .1 fiHir-rn.in v 0111 miUcc'A Inch is 
I<*«tkm«* -IT t wh ii ;hv pi-»u ^-I 'n.il ^ Jav jitMn r.i^k- t'» br^ jk rhrni J»i\\n, x\h^-rc nL-co^ary, 
r.» in-jr<. ihat Uu\ ir. mjn.ut .ib.-. in U.Khinc >>i(ujnon^. iU '{H-ful I\, chLs .su*p will be 
c.»n'ii^K-:t J Thi^ .^prin.:. Ti^n in-rn:or\ ih^- cMt-ni whuh ihv>v usks jrc bcin^ 

oinJ fur in J linJour "Ah it in-irj%'iit>n, if inv, nvvJi< m be .iJJvJ. 

\sfJ.fi.»nil pi in-* I. : tl^. nntw di iu fjturi imludvihi Jt-vcl'Jpnivni uf .1 f.Kuh\ pii^Uion 
pip- r inJ Thv plinnm^ -»f m--. rvu^ .unviiu^ fi.r yniwr^iu ^iculu for nvx; fall. 

In 1^: :t.v nu*!.;' thu ai onU f.»rv>t-*. r.\o pr«'Hk-m>; m mt-v and poiplc. 

IV-'hip^ bi'Th ^robltni- vinK •\xr**»nu K ! ikm^ .m nuinjkiv.ibk- bi[> of the «»vcr-nU 
i^. -J.?: inu . ..»r.in»: 1 ^onip!.^r.vv-bi-.vJ pr^^ir nn. \ rn in i>:vnK'n( md supporcivc sv.-iicm 
Jii:-'tn' t^'Tn rhif m i^i-r^ni.^ -aiII h r.^. to bt Ji \cl<»pv J. n»m is chv cransuinn 
T-i I.!., f- .rn ' .-rv !it^ inJ iJ^-^" li-.?^ nf 'VtiripL-ivn.'K-s hiM"' 

If b» iK .v.: ih 1: ch^ ippr.M.h h .lim.; pri»ni.-v U^r u> i> in cv«ilunon.Trv one where 
\h«« I*' t i b*. in.«i|.^ ! k .vntuillv .tr^ mvalvii-J m thv plannmc ^uc^^s. wuh jhis in 
niir. !, ♦IrV'ic^ r r.-»f thv fi-tv%i ippro.uh. ir thv one chat seem> most likelv to 

'Ji. r- ,Pt .'r», I iri D *.vr I, M.S. D^rgrrc Pf^rsr^, bj *fricl Edjicti^o, OV/-Sr<xir, Men^ooic, 



Performance ObjecftVes in c CBTE Program 

John D. Bics 

l\ rf.'rm ir.^t in J . «Hip-. u nv 1. -b i-^i J in^tru^tiiin il .-^v-^t^ ni ^ have been aiJvU discussed 
inJ i^ipKnunuJ. f^.. ^^-^nttil »Mmp<tnvnT* «»f thr%^ %\%ti-riiH hive been the identified 
p^rf.rmin^^ .•!.!•, vt*\t - inJ Mt\vr\ -\%f^m- um J ?«• inui.it^ theni. In the compe- 
re n \-bi-ivlK ulur iTiiin ! •pr»>i;rim iiW ivn% stati-t niver>u\, ih^- u>e «if per- 
r»Tim. \ "bi'-oti-.^.-^ 1^ I Mt il pirt »if the to; il tea^h^r edu/atum pri^rarn. 

IV : Un pr**iy im it U un» ^f.irt r"nn.rr^it\ i.s divided into c-au inti-rri-laied sy>- 
t^m- — fh' minikj^mtnr ini*irmiri«»n %i%t^-m anj tht in^tuKriiinal >\%tem. 'Ilie major 
piirp«»^. .f thi ... \I in ic*. m. nt lnr>miatiMn -^Ik tn in le^f, >tore, process, and trnns- 
ini' .nr»rniiti.»n r.» rh^ fi..abv inJ ^f^Jint^ it 1 tinu Ahen it ^ in must effeitiveU be use J, 
• n ibjinc Th'.ni lu ik*. m»»r^ kn^iAbdiii ibK d^ i i^Mns."' Hie insTruitional s\.s(em i> the 
P'vt^* rhrMii^h .'.huh *t>iJ« nT- Km-»n^TriT^ thnr itt iinm^nt of identified ^«inipeten^tes. 
r>.i* ^\ ^ti Hi iv miJi jp ♦f fi'.^ mr» r K tine <t»njp<inent^ — ».nnipetent les, performance 
•bi' . nve-, n« • Is i%si-%<n.enT>-, UfhveT-^ ';v>rems, inJ evaluation. 

Ih- mttnt if thi^ pip, thi reforv . ft, ^h*iv !io.\ meanint^ful performance objec- 
riv - iri' d< vel.iped in th-- < IM I pro^r un if V. ivne ^tate ^'mvi-rsuy. 

COMPETENCIES 

Phe diffvrencc.s btt^ten 'v»»nipeten».y," "goal," and "performance'* are difficult 
to ^»pL^.^f\, ^»n^t pvf-iunc. in t.it fitidii.-»e the tcrm.s mterchangeably when discussing cBTL. 
In .>rJer l-> alUviat*. .my mfa.sion, a working definition ha.s been developed for a compe- 
tenvV. Thur., ^ompt!en-ie> are those knowledge, skdis, and Judgments which the 
»aidcnt vvill AmoHstr It- at a pr<. determined prufivt'^n^.y level. . ."^ and are derived from 
subject mauer, educational philosophie>, and student characteristics. 
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ITic IiM of pr.itt - iMn.ii . uniiH-tt-nv u u^t^J in rtu.-* program »trt foriiiuKitcd from 
25^ wompfUnciCN ulvmitK-U lu i ^tad\ b\ i al^in J. i otrdl .it tlu c)hio stati C'cnti-r for 
Vocational JnJ li.viinic«.l I.JuwJtion.^ Mk Vtayn*. ^tati li.st ha> Ixcr modi fi\-J -several 
tinic.-« and procntlv vumpn.-.vJ u( mi prt-vt rtifi».atton c«>mpt-tc'n».R-> ^^unJi rjjraduatc 
prugramt, is pr.ifci*.>»unal Jcvviopnic-nt wompcttn».io ^cuntmuinj^ tcavh^r ct. rtifuation 
pri>gram», and \ v ompctcncn.*?* for tht master*-* dtjirtt projjram. In all, there arc 71 
U'Jvhcr tiJAati«»n *.«»nipetcnvKv» i>^huh arw hu rarfchu.tllv arrani^vJ in the program, 
fkcc AppcnJix \.» \ urrcntiv, a .^tt of wtunptti n*,o..-. i.-* being vclopcxl Un the educational 
:«pecialist Certificate and the doctorate de>:ree. 

niej»e sompelen*. h.ive been ratid and vv.iiuatt-dbvovcr ^,<MMf m Jividual buMne:>.>- 
mon, pcr.->on> m indus>tr\, A.i\-nt ^tait ; mvcr^itv graduate .^vhool adminL-otraior.s and 
.HUpervi^orH. jnd teacht-r.>. \ diKtoral di.N.^c rtation, vonduvied b\ N. John Popovich, de- 
termined the v.ilidiry of the prc-vertidvation wompttc-nctc.-* for industrial education 
tca^.hvr-*.'* llic rt.sulL-* of the ."^tudv identified all comper-"'« u%> as being .-significantly 
valid. I ot'thL-rmorc, it found that ther^ ^a.-* no significant diffvrencL in the ratings 
of c»»mpctencies bet^^t•en indu.^trMl art.-» and ^ovational-mdu.^trial teachers. a con- 
tinuation of the ( opOMch .>cud>, there are .•^ef.eral div>.'«crtations being planned and in 
prugrt.-»» th,it ari te:»ting the validit> ot the.-»e compttencie.-* m the curriculum areas of 
Bu:»iness Lducation, Distributive !. ducat urn, and Family Life Lducation. 

PERFORMANCE OBdECTIVES 

Utentifie-d vouipiU-n\.ie.^ and pe rft>rniancc objectives are inextruabU cumbimd in 
any ^tilL program and mu.-^t be carefulU m.itchcd Aith one mother. If instruction ucre 
t*.. be t>*i.-»e-d ainm c.mipe^encie.-* alone, tt Mouldbe extremdy difficult to establi.-«h program 
C4>nsi>tcncy and i vaiid evaluation proe».-dure. fhu.-*, a .>>s->tcniatic pro*-css has been de- 
.■*igned tu identify perfornt.inve .fbje*.tu«..-^ and X^^ match them to .specific competencies. 

Ihcre have bee-n >e.ersil attiiiipt> t.f de-\clop an cffe-vtive identification and matching 
sv^te^ni. These attempts can be categorized into the folio .ving s\i;tems: 

1. Matching course objective'.'? to competencies^ 

2. \N riting performance objectives for conipctcncie'S 
X identification of competency products 

4. J "sc of a rformancc objective hierarchv 

rhe first sy»te-m *as a nicthod of ^^riting performance objectives for establi>hed 
course-s ipJ i«^tempting to match theni v.iih .specific ».*>mpfctcncie.-». Thi,-% method proved 
to be ineffective and cuntradu tor> to the underlying philosophic.-, of CBTP.. Matching 
cuur.-»e •»bK-vtiv.-» to ompetenc le-.-* places e-mpha.-^i.^ upon completion of courses, while the 
acquisition nf conipete'iicies i^ rclegate-d to a secondary function. 

Ih'-' scs-ond .-^vste.-n demanded the identification of performance objectives for each 
cvupetcnwv, as viewed by the instructur, and then their iniplemenTariun into the various 
;our?es. This provex! to be much m»»ri iffeetm than the fir.-»t .s\.-tcm — it was .onipc- 
tency -oriented. Tlie one major problem tliat arose vMth thi.> .-^y.-^tein wa.-* the selenium of 
re.ih.stic criteria for rhe vonipletnm of each performance objective. A number of objec- 
tives had to be vhangi^i or m^xltfied after the c.»ursi aa.-* taught bccaur^e of thi inappri>- 
priatene.s.-% of rht ^.riteria. ihi> inuv notseem oke a difficult ta.-»k, but one niu.-»t remem- 
ber the civLss problems foi the in.-»t;uvtor and cttudeat Aho niu.-»t ^vork Aith unrcali:»tic 
objectives. 

Ihe destgn.aion of perform.ince objective.-* '»r the profes.-.ional development and 
masier';> degree c»>iiipetencie-. pruved t*» be acatai>.sttn the evolvenient of a third .^-ysiem 
of identifying piifurniance obJCvtivts and matching tliem competencies. The third 
.>\.->ter:. requued the faculty to tdintifv ihij^-.e products that wuuld be representative of 
demons tratru ctuupetency, after which performance objective.-* were written f^ir each 
pr»Kluct. \> a re.sultp the entire profe.-^Monal developnic-nt and nia-»ter\-% degree programs 
w e r t c h a nged , ne w c uu r t>c.> w e r t dded and es ta b 1 1 >he d c i>u r t w c re mod i f i ec , T'o r 5 he 
firx-*t le, the faculty were not thinking i>f c»»ur.-»cs a.-* a vehicle for accomplishing eom- 
pctencics, but rather thi use of perfornianci objective.-* a.-> a method of achieving com- 
petence, tlowever, the problem of defining .^atl^factory ^.riteria .^till pljgued the imple- 
mentation of effective objective**?. 

The use of an obJe*.ti\e {iierarchy is >till new to the CB Tl, program and wa;, the out- 
come of much faculty di.-»cusr.nin and implcnientatum of performance objectives. Ikforc 
discussing the u.^e of thi^ >>.-»tem, it becomes nccess^ary to discu.s.-% briefly the hier<'rchical 
arrangement of objectives. 
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ODjcaivc:> -iiH. ilv in>; .mlv i>cluvuft »»r ptifurmuntt .ir^ i.i I led enabling objectives, 
for rticv tniblc thi .'>cudt.iir c«> Jf.cc rimiu ^vhatht rnu>t Knj^s or be capable of doinv: in orJor 
to achieve the objective - nu vnterion i ,^|H*.ifieJ.^ i'bjv^tivv:> specifying .student out- 
Come^ and ihcir writtria arc walltJ urmin.a *»r m.^truau.nal .ibjt ctive>. An enabling 
objective might read: 

The student will evolycic o piece of •m!rj*,tigool Tfoierial arvj <Jcicribc the rctevonc/ o> the 
-orcfic! his teachmg ipe^rioluattoo. 

rhL- objective ^mly Jv.-v rib<.> the rfonnanw.'. cxp^xteJ .tf chv student vvithout stating 
specific criteria. 

In ctintra>t, a terminal objective would read: 

Gfven cn evoluct^on f^cn, cn <nd:»^.' dualized instrvction pccKCt, end o hypothetical Icborofofy 
j;?^c:»oo, the student will :dent;f/ (c) the number >f ^tuuents thct could fully utilise the pcck- 
cge, {b) wUch it.den:s would H/ccessfuliy complete the p c^ogc, and Kc) the nomber of octiv«- 
tlci thot could be foughf using the pcckase. Cntenc for ccccptobilit/ will be a correcfneiJ 
tcctor of lOO^o. 

Thi-: objective rells thi ^tudem e\avtK Ahat i.-. expe^^ted of him. on a.i evaluition form he 
vvill tdentifv a, b, anj c, and that the minimum criteria v*i\\ he a correctnt>vx fci^tor of 
\ It should be evident that tlure m i\ be a number of terniin il nbjr-ctive^ for each 
en iblini^ objective. 

Ihv \i<K' of a hierirch\ i.^ rht pr«Ke» used m th» fourth Nv<teia. similirtothe 
prevt.His metn«>d, product.^ ire tdenrifud for ea^h *.onipeten..\, but instead o? ^ riting 
terminal objt.five- for each pnUu.t, enablmi.; obKvtive> are u>ed and u,:»:ht. I he use 
of enabling »b|ei.ti-eN, for tnitiil trial in a K mx>K, illo^\N the instructor fleMbility in 
identtfving iningful vritcria. In thi^ ^VMeni, the in.^truvtor and student are not ham- 
pered bv the criteria which mav provo ineffective. 

USE OF PERFORMANCE OBJECTIVES IN 
THE TOTAL INSTRUCTIONAL SYSTEM 

This paper ha,^ dem^>n->tratvJ Imw pv n iriiKinv i objettive> van De developed f*>r 
meaningful teacher edut^ation LXptrKn*.t>. In retr*i-Pe^t, it become?* neces- irv to ex- 
plain ho-A i objective i> van bt a>t-d A»thin t u f»taj 'n^tr.K iwnaS .sv.Nfctn of thei.Bir. pro- 
gram. l^onipetenciCo ana pcrforman*.*. *»bjevti^v-> an, ;ht. fir>t two conipoRents of the 
instructional >>.>teni and logi^allv art thv app.u..tu.> b> Ahun r»erd> a.^>t -.sfr.enf, deliv'-r> 
svstems, and evaluation operate. 

Needs a>sc>sment serves a> a pro^t.-^. :haf dvtt rmlne^ if a .student ba.-> the pre- 
requisite -kill.-* for a gii.en unit of in-.truvtiun, .»r if the .student alri.-ad> r-^i-vNcsse^* ihe 
-kills and kno\vKdgc ntve.-^.vir^ to oimple^ .* ^tmt of m-^truvtjon. The u>t. rf the a>ses.>- 
ment instrument.- a: !eft ?o the option uf tl- {ri->f rui tt>r and. or -tudcas. If the student 
believes that he i> capabk of pa.-sing .ill or .1 **. .»f tlu- p* rfi»rm^in^ v oh)»\-tive> m t 
course, he mav take an "exit" te>t. Hoth the pierequi>.ite Aill.- te%t .ina«.-xu te.st coptJin 
»^rlt^e^ and performance .-.tction^ baM-d upon tbt pi rformance"> and criten * ^et forth in 
tbt ib|ective>. If tht .-tudmt demonr*trate> ma:>tt r> of ail objective^, he can then e.xit 
fri»n the CoJir^c and receive vredif without putting in *>v-ai time." If a p-irtitm of the 
cj»iir-t ohjecJivc. art -^.u ^e>>full> pa^>ed, tli* •►rudent then rek'a>e<l from duplicating 
th4#>c >b|ective-^. !l tliert f.»ri, po-^-.iblc fi>r a student to exit from the entire pre- 
certlticjiti'*!? program b\ cxamipition — thi- int ludc-* srndenr teaching. 

* <^ itfyinpt !«> being made t.» ^tandardi/t i\u delist rv -^^-^tem u-^^.-d in the i Bfl. pro- 
grim. ITd^ component of Jh: in^tnictional >v^ttm i^ |ef: to the prerogative of the pro- 
fe-;-o:. In ^o dt>ing, it the intt nt of tht faculty to exclude all reference to spec if ic 
dcUvcHi ^T'.temN ai^vt text mittnaK in the writing »if perf<»rr;iancc ob|ective-*. e.g., given 

a lecture on -..Uetv, the .student uill facultv h.is, however, iniplKitIv and eX- 

plicith igreed that all vompaincie* need nut bt atramed through formal course.-*. 

\l\ rv:iluuum i> !)i-^rd lipon the ?h»"orie^ of crsie non-referenced te>tmg. Hius, 
gradmg on an v,n,C',f\ lad { Ki^i> i> pti^.^ibk »f ^ rittria .ir* -pecifieo m each objective 
f»>r each letter grade. i rodu*. t ev iluatn.n presently being conducted in the public 
-ch'^ils, v^hirebv 1 follovV'Up -t*>j.K i^ nudt of «njr >tudent> tti determine if th v are 
d monstratlng the progm^ ompcttiicie- t)n th^ i<ib. it i> planned that a fol!ow-up j.tudy 
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v\ili \k' nude ot tin utAtui^ »»f i«i aJiMto, but .i> iif M*t t i-' t«M -.oun M Ivpn. 

It i>obvi»»i!> thaipvr|.»rih in- 1 o!M»-«.tivr ^.ir^ i!k !KKkh*mc ot \V.i\m ^Mtl ! 'mv«*r>it\ 
^. BlL in>tnKti»»n.il px^^t Hu Kkntilu.ith»n»»ttK rtoniMiut »>bKwtivv.^ to iiuvt iiu.in- 
ingtul ccutu-r t Jucsitmn cxivrunvi > i?. nt'i>v>^ir\ it ^.ihuvitoi.^ ,irv t^ tuiiio.it »»»injKt«.nt 
Ct-K*her"-, and ii tUv\ atv luUi JvwountabK for tiK if cr uliato. lo proin t on. >^ It from 
the -Araknc^-^v-^ »»: vvi^tinc proar.im^. if t.^v-.-.cntMl th.it i:idu^triil irt.-. tv.ulur tuuvator.> 
bcvonit tisuiiiir -Mtli fJu- pr»Ki^-?-« i;n«»h.* J ill rht ^.pt ^ ifu ition of »ib|cK tivv inJ their 
iinplcnu-ntatitm. 

FOOTNOTES 

1. V*uh.iu-»er, t hiroK-rt^. . i\u tK^i^n jn.l InipUrunt.itioa of i Mjn,ii;cin^.nt lnf»>riiia- 

tioR N\>tcni to I uilit.it^ I URvtioninc of i v !U I I roiirvim," pa|H r pu.^^ ntrJ at 
the \nmal MwvtinC'* of th^. Xnu ruan I Jiuathmal K^.^'.arth X.* -*»»viatK»ii, \pril hC-i, 
p. I. 

2. C»Hik, I rt'J, and Hita HiNhi'>. 'M aii \ \| i HIl Modt-K; \ MoJrl for a C ompvt -n*. v- 

Ba.^id ln>(nKCionat •^\>ti-ni," v onipt-t t m \ - B d i cav hv r \ diu at ton '''^^ ^- 

?)t'«Lroit, Ml: 'A unt- Ntatt- rnr.vr->ir\, Novuulvr l»>7 ^, p. 2. 
^. «.otrill, I alvin J., c t aL M*K!yl i urrK 1 1 for \ovattoaU and U ^hnKal U.u Ik r Ldu^- 

cacion: Kci>ort N**. H — U neraUibjc*. tivi.-. —j^ytj, i olumbu.>. Oil; ( ent^ r for 

\ i>*Mti»ma| and l\-whni%:ari" duration, 
4, I ijviMvh, No\.i J.»{m. *\ \ alidjth»ii til -.^.Uvt^d Ua^htn^^v oinpv tt.-n*.K.^ for hidu^trial 

U'Klur IdtKaiion," ^ npubli>hi'd iXuti»ral rtatmn, \.a\iu Ntaic I nivirsit\, 

^. {)avi>, Hobcrt iL, i't _a*. i tan.mg >> >Mn IKv^i gn, Nvw N rk. .\U(;ra\\-nill Book 
I'oinpanv, I'*"-?, pp. 4 $-44. 



I'rc-i VrtifuMtiiin ( 'timpciyn*:ie< 

TIk- r^Mv'hor uill: 

1. st-k-ct and di'Wlop prt»j:r im ijojK 

2. dcrerinini- student noed^ and Coal-* 

>- idrntif\ from an o«.vtip inonal anaU.^i.-^ thi -.kdU and information to Ik t.uij;ht for 

in ippropri iti- occupition 
4. analv/i- a ta^k or ix-tivL/ 

^. Sfkvr and dwdop instructional v'ontent for a course 
6. -JoKvt and dewlop insfruction il content for i k-^M»n 

formulate bohivioral objtvtives for le^^on^, Mnit>, and co^tr'^e'^ 
s. maly/t' an.! orji ini/i tlu ^eqiii-m^. of kamini; ta^k> i-»lilU, ijpi-ration.^, provx- 

dure^k 

dcvel«>p instructional uni!> 
U*. construct a k'^son plan 

11. sr|f.vt tiachini: >;tr atciise-* :nd delivery ^\M<m 

12. drfi-rmiP' iti-^clux»l k-irmr.!: -xp' ritnce> 

I d' termin-/ inj select approp-iate ii.-ttiicMoiMl rt.-^ourci > 

14. d".»-ion I -;^ttin for fvvor^iink; inJ tilmi -.ab|ia inatr^ r mf«»rmaium rtkvant to 

Course njjninri; 
I pr» p u di »v< ti« >n^ for ^ubstidite t< ac^er 

i'K ^Uvr ind Of dt ->icn m^?»utiionii mar*. riaN and prottuuris for induidualint^ 
k immi: ictivi* 

IT. tL>r a ^\,^teni^ i:ii»dt-l in p|.innui>: and man t>;in>: lUv karnin^ vnvironiiK nt 
1%. *'tprodavi- m^tniifmnal PMti rial u <.m^ appropnatt availabk tquip:mn» 

1 ». t ap di>plav ni iti-n ils fr»r in-tniotionil purposes 
2n, fcieh i k'SM>n. 

21. drmon^Frai<- i * iri-?»" of m-t^so-.K and J^cliniqucs 

2,''. p'T. ^I'Hf f k•^•'«»n ippt JpfMt* nuiln-media equipment and m.iti ri.tl 

2 ' ipervi^e -^f^ ^ nt Iil).iritor\ i vperirm es: 



APPENDIX A 



Corvtpctencics in the CBTE Program 
at Wayne State University 





24. -ujHi\i>t ill. .w* '»f inJivKlii.tli/*.a in.-vtriKtu»n,iUN(uipncnt .ind nuterial?* 

2K cM ibli^h and »1 iu>jii^ctat^ r^^ul.it pn^cdun..^ l\»r tlu .-^ifc u^e, sionigc, ,md 

iiKiinccn.ince of uk>Is .ind c-quipnicm 
2t . tornuiLiK i pl.m tor ^r.idini; .iw*.uninu»d.ujnii polis.\ and ^. ritcriun- referenced 

procedure 

27. C'-uh!!-!! I. ntcria for evaluation of Ie>sons, units, or course;* 
2>. .vMliMtt tiK ddi\t.r\ .-NVcvtein'^ ttfcLt III terniN t»f pn-^Tated obitvtives 
2'*. p.i»\iJt Un iUk .>tud^nt'h a. ^itu nt of piuj;rk.^.^ in *.Ivt;^c%, home, and laboratory 
as>»>;nnK'nt> 

nioniMr student pro^^re.^^ and provide- Lon,-.tructi\v feedback 
M. uork Vi.tli 'jTuidance counselor to provide j>ervicos 

^2. r<.fLr .-^tuJcnt^ to qualified ptiot»nntl aj:i.ns.n.^ and, or pnnidi. occupational and 
edacational information 

refer .-tudtnt.- *o qualified agcn* •.?» and, or provide a,-,-^L-^tancc with personal, 

ciocial, or ho Li Stic p^'^^hlenis 
>4. devise means of detenu ining student attitude 
>\ participate in student-parent conferences 

interpret cumulative student records 
\. ori;jni7e class at beiiinninkt of term 

o-itahlish order of business each d.iv 
W. Jetint iUk opL rating: rulo and rL'>pon.sibilHK^ of both tho learner and the 

ti-irher-man.'j;or 

4(». proviJe for the ph\s.uMl man.igeincnt of tlic leaming en\ironiTient 

41. h indle ho-^tile acts Jeci-iiveiv 

42. eNp.'-ess displeasure in the act and not the person 

4*. Joiiin b.havior nodificathm .-v-tein> which product desired changes in the 
cri^-^rcwm behavio*- 

t4. inti'-pr. t .iinAnt lJul "lonal thru«^t?, Within thi. >chtx)l and eoniniunu\ through 

oral and written comuuinication 
4'. Jem in St race kniiwkdgc of the ethical procedures of a profeSMon 
40. use Correct i»ra| and written communication 
47. de"non>trati a comniument to teaching 

iMutiji^tratc aAarcn^.-^.-* of thv purpo>c and program?* of appropriate profes- 

.-^lonal a> MIC I at ions 

4^, ke^p ibrta.^t profc.-».->ional d'*VLlopmcnt.-5, v-^o^Kial need,'^, and technological 
advanve.^ 

^1. dtmtin^tratL a r^.^pL-ct, Knc, tnipatl.> for learns r.-N a> groumtr, developing, and 
feeling human beings 

n)K'>«;ionai D evelo pment ^'«^nipc-tencies 



tejcher will: 

1, re Lite instruction to present and future trends and event.s 

2. develop and identify in>;aKtU)nal maiLrial.^ for exploratiiry, gL.ural, and occu- 
pational curricula 

K allocate time to the variou> activities of each learning tn>k 

4. develop jnd implement an accountability- nnxlel 

\ con-^truct situations that will stimulate learning 

u. intjrivate s(udent> to dtvelop ^akablc >kills in hi.s m.^^tructional area 

7, design application experiences for students 

K. dtvi>e and u.^t m^trununt.^ ti> .^tcurt t valuatum of his teaching by students and 
others 

K is.^i.-»t ^tudt,n'. ti» ^olvf psVv.holt»gKaI, phvsiologual, or sociological problems 
which adversely affect learning 
1(1, a^^i^t th^ ^tud^nt to as.^t.^^ his vap.ibilitus and interests with respect to the 
World of work and take appropriate action 

11, pro\idi a *.Ia.-snx^ni tnvironnKnt %vhtr<b\ »..ir<. c r guidance information will be 
readily available for student's and teacher's u.>e 

12. .^vnthcsi/c dat<i on the nc<.d fi»r *.quipiiRnt, facilitus, and supplies to fanlitate 
the desired action 

1 develop i)i)licv f<»r use of facilities by other school personnel 
14, develop policies and procedures f*)r record-keeping systems 
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IS. c^tabli^li iiMiMC^< inuii i»i*KtJuri ^ ^wtli concern for teacher IiabiHt> 
l<>, iiKikc apprupruut via^->i»H»iu h»*»na^enKnt dcc,i.siun> to au>;mcnt a variety of 
delivery iystem> 

17. klentifx the purpt>>e> and practice.-* in developing and maintaining a oWdent 
UKatumal or applud art?* or organization a» an integral part of the program 
goal> 

IS. demonstrate current i>ccupational ^kilU in Ui!> ar<.a of concentration 
Nla^terJ )c^ree C ompetcn cies 
I he teacher will: 

1. ,-ecogni7t-. pnidUiC, and m.-*tructu»nai research to inc rca>e conipetencv in 
instruction 

2. coiiimunicatv j^copc;, .-^tqucn^c, and content of a miilci-dioviplinary career educa- 
tion approach 

?. write* and subiiMt program evaluation reports 

Dr. Bies •> en o>&i>tQnt prQ^e»or ot industrial «iucation m the Divi>ion of Teacher Education at V/ayne 
State University, Detroit, Michigan. 



Preparing Industrial Arts Teachers: A Chairman's 

Perspective 

Michael J. Oyrenfurth 



ENVIRONMENT AND QUALITY: WHY ALL THE FUSS? 

xr^mg igam>t quaia> and profci>.-*ionali.'>ni .-►ee-ni;* like arguing aga in.-^t motherhood. 
The- purMiit of evellence l;^ one s)f the *deaK inculcated b> the very meaning of ' profes- 
.siunai** f.r»i:tu!!gatcd b\ heading teacher educator^ and a^.sociationo. Although some 
\\«>uid irgue ^ith th:. following, profcs-^ionahsm iz> a tradition that Ae muot not let die. 
in.-^ti-ad, if we are to mext current challenge,-, it .•.eem> that there is enough evidence 
pointing to a need for increased efforts toward this goal. 

In sorura.Nt :v> profe.ssionaliom, the importance of environment ocenis not at all 
obxiou.-*. M\ |iomt i- .-simple. vWiiIe man\ dK-^^u.-Noion.-*, articles, and presentations have 
dtMit viith the- constituent element.-^ of program^ in ternu-^ of the obvious categoric.-^ such 
a,-* cour-^es, contcn:, and sequence, it seemc* the over-all picture ha.-* been oomewhat 
neglected. Ahat lo the big picture' How do ill our components, cour.-^es, buildings, 
poiicie-s, eu ., iiterge, and ^hat kind of environment i« created a.-, a result of all of the 
influenced * 

Ihi-. r<iU.v I eneompM.^oing notion of environment ic» delineated by A^tin, who defines 
colUw cnvirvinment a,^ AU ihose thmg,^ capable of aeUon a.-^ a .stimuli to a student 

^Se-ll. that tJke;^ care of the what of environment. Now for the imp<^rtance of thK> 
concept. 

A. The >mp'vrtan(,c oi .mprovng the cdu&ationol process by s^hich young students develop into 
atpir.ng pi:ofcsstooai> hoi oircody been established. Cleorly, the environment, by virtue of 
Its impirgrng stim*jii, ploys o ma|or por! m this process. To improve the profestiton, wc must 
improve the erkvJrooment. 

B. The present seemingly Kosttle ond certainly difficult situation faced by teacher education 
iRStitufions necessitates o clear understanding of the effect* of changing environment on 
the quolity of the educotionol experience and hence the groducte. How ccn institutions 
and departments facing focuU)' cuts, decreased enrollments, and tighter budgets modi f;' 
their behovior so as to minimize inroods on quaUty and pfifhapv even increoje quality? 
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Astin's (1968 a) CI ossification 



1. Student Behaviors (callege enviranment) 

a. Peer EnvWooment 

i. Interpersanol environment 
(cocipetitJveness and indeptjndence vs. 
caaperiti eness and cahesiveness) 

ii. Non-i'nTcrpersanal enviranrnent 
(e.*j., v,areer Indecision) 

b. Classraom Enviranment 

i. instrvctar behoviar 
II. student behoviar 

ill. classroom organization 

c. Administrative Environment 

d. Ph/sical Environment 

1. location of college 

ii. climote of college communit/ 

iii. geographic orrongemcnt of campus 

iv. student living quarters 

2. $h;dent Perceptions (college image) 
o. Acodemic Competitiveness 

i. pressures for grades 

ii. fellow students are perceived as oble 

iii. tense environment 

b. Concern for the Individuol Student 
(occoonted for most varionce) 

i. haw fresKmen see foculty 

ii. uppcrclossmen helping freshmen 

iii. correlotes inverse'/ with size 

c. School Spirit 

d. Permissiveness 

i. informol cicsscs 

ii. more theoretical dosses 

iii. more ovont garde 

e. Snobbishness (intellectual) 

f. Emphasis on Athletics 



OVERVIEW OF ENVIRONMENT 

g. Flexibility of Curriculum 

h. Emphasis on Sociol Life 
3. Student Personal Characteristics 



Eldridge's (1973) Environmental Subsystems 
t. Natural Environment 

2. Man-Mode Physical Environment 

3. Societal Environment 
o. strotification system 

b. family-community feeling 

c. economic system 

d. paliticol enviranment 

4. Cultural Enviranment 
o. self-reolizalion 

b. creotivity 

c. creation and display 

d. perform and consume 

ACIATE Reseorch Committee's classification of 
variables in the Notionol Status Study of lA 
Teocher Education (1972) 

1 . Administrotion 

2. Stoff Lood and Assignments 

3. Degree Patterns 

4. Course Offerings 

5. Relationships with Other Units 

Reichard's (1971) clossificotion 

1. Economic Aspects 

2. Social Fsychologicol Aspects 

3. Leorning Environment 



Manv of *ou arc charged ^Mth the rc^p^jn^ibiht) of making key prograniatic decisions. 
KnovMng environmental charaLtcri.',tic,'> and their effect?* \m11 help in the optimal alloca- 
tion of limited rofsourcc^. in addition, it lo hoped that useful information will emerge to 
assist you in your efforts to attain the quality you seek. 

i feel thi- .^ympt)Mum i« important bccau^^c it \m11 undoubtedly attack some of the 
.■>tereot>pes and m>tho that arc prevalent today, particularly ^Mth respect to size ana its 
implications. 

ITic notion of environment lo useful for examining the differences bet wtvn depart- 
ments and colleger, particularly vsith respect to quality. By developing an insight into 
the s.oncept of environment, v.l n»ay realize vshy ^ome colleges a^e more effective than 
others in encouraging students to take graduate study (Astin, 1968a). 

The traditional justification, identifying needed le^'>earch, also serves as cause for 
investigating environment. I'his lo particularly important that \^e can fill m the gaps 
as demanded by the increasing concern for accountability. 
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PERTINENT DEFINITIONS 



Lxcellencu. A Lun^cpt tiiat ocviii^ to iinpl> an improved .^tatc or conjition over the 
present; therefore, in a changing situation, excellence ls also always 
changing. Typical indices may be found in Astin (lQ68a). 

Environment. **An> c!iaracttrK>tiv. of the *.olk'gc that con»atutc\s a potential btuiuiii for 
the otujcnt, i.e., that i^ capable of v. hanging the student sensory input*' 
( \stin, 1968a, p, 3). While Astin stringently defined environment to ex- 
clu V ciuch mtangibles a.^ student perceptions and characteristics, for the 
purposes of this symposium, ours will be a looser, more encompassing 
interpretation. 



STUDENT BEHAVIORS 
(College Environmenf) 
Ooto collected with the 
Inventory of College Activities 



STUDENT PERCEPTIONS 

(College Imoge) 
Ooto collected with the 
College Chorocteristics Index 
ond College ond University 
Enviroomentol Scoles 



STUOENT INPUT 
(Perjonol Chorocteristics) 
Ooto collected with the 
Environment 
Assessment Technique 



Figure 1, Adopted model of Astin's College Environment (1968o), 



ENVIRONMENT AND EXCELLENCE: FROM THE PERSPECTIVE 
OF A CHAIRMAN OF A SMALL DEPARTMENT 

The outlined perapectivca provide us with tlie overview necessary to examine the 
environments created, either conscioual) or not, in our departments. So, let us look at 
environment and program quality from the perspective of a chairman of a small depart- 
ment. Being involved in the buildmg and development of what amounts to a new thrust m 
our college and at the aamc time being faced by financial exigency and its effects, I have 
recently come face to face with the larger concept of department environment and its 
effects. Clearly, there more to a student'^ college experience (m the professional 
domain) than the atquence of courses he takes. It i& my contention that tlus environment 
hao a Significant, if in fact it lo not the significant, influence in our students* development, 

I wibh to address myself to this aspect of a department's environment. As typical 
administrators of industrial education dcpartmenta, ^ve sometimes become cngrossc^d in 
the tangible, hard-core reality of monetary, hardware-, and programatie facte :s. Unfor- 
tunately, we may thereby tend to ignore those otlier typically less regulated aspects of 
our department. 

Lcwin's force field model of psychological causes of behavior (HiU, 1903) describes 
ho such thingo as faculty attitude toward their profe»aion and the public's perceptions 
of industrial education can influence departmental environment greatly. Much simplified, 
Leuin*s theory suggests considering all factors (influences; on a student in a similar 
manner to force vectors in physics, Tlie effect of the forces is determined by the reso- 
lution of their magnitude and direction, Uith respect to the department, then, what fac- 
tors may be manipulated in order to contribute to "a positive environment?" 

1 have attempted to summarize my review and impressions of the effect and variaNes 
of departmental environment by u-^ing the five categories of: 

a. People and their relationships (other than inbtructionai; as environmental influ- 
ences 

b. Administrative influences 

c. Learning and instructional influences 

d. Physical infiuo-^ces 

e. Professional influences 
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PEOPLE AND THEIR RELATIONSHIPS AS ENVIRONMENTAL INFLUENCES 



I>picali>, unc cuiioiJcro tilt variable of oiZt ao important to thio aci of influences. 
KeiUiard i^l^Tl; ^.umman^Co thio vit^vpuint b> c^tatin^ that, "The great bulk of the .social 
psychological Utcraturc foeuoing u{x>n inotitution.il oux appear^ to favor the environ- 
ments aaaociatcU vvitii the smaller iiiotitutiono ^p, 17>.** Keiehard'o viewo .ire coiioihtent 
Aith Uodgkin^on'.s v^''^''*^^ ^'»rlAti finaingn that oize t>pieall> ha.s a neg.itive relationship 
to individual pa rticip.it ion, involvement, and .satisfactivin. 

Many adnuniotr.itoro otnve to create a eohe.sive feeling of particip.ition in an » xcit- 
mg proic-^oion. un^ inte reoting finding ioA.-»tin*o^iyob a> dioeovery of a negative correla- 
tion -.42> bet^veen oi^e andeotieoivenet»o. He aUo reported a oiinilar and— 1 bu.spect — 
a relaicd finding ot inotructoi familiarity being inversely correlated (r -.52) with the 
»->izc of the otudent b<.My. Aloo, Abtin'o analyai.s indieated thia faetor of familiarity ^as 
di.->tinct from ciaooioom- related influenee.s. Now, a t>eemo reasonable to eaution adminib- 
tratoro of large departments to eonoid^r positive action^ to combat the discovered nega- 
tive correlation^ if they ou^pect that oueh an effect lo operative. To this end, KeKsman 
ha» buggeoted a di.ignootie teehmque that may be of aobint.inee. Kei.sman's thesib 
ic that a group, student body or faeulty, la too l.irge ^vhen either refer 5 to the other as 
"they.** I)oyou? 

iMe method that can eontnbute to creating the de.sired eohebive atn.ospherc ib the 
enlistment of otudento to ai>oit»t in the reeruitment efforts that many of ub engage In. 
Vnothcr teehmque io the deliberate ere at ion of an image (.ind hopefully faet; of a develop- 
mental thrunt th.it typually invulvet* btudento by .i proee^Sb of identifieation. The result 
IS a momemum that can contribiite greatly in "tense" situations. 

\nother variable in tluo domain is c^tudent iaput. It i > my firm belief that a hetero- 
geneous .-tudcnt ixidy In another of the "intangible" a^peeta of environment that contributes 
po^^ltlvciy to tlu qualit> of a program. Ubviou.sly, m.impul.ition of thio v.iriable relate^ 
directly to re*.ruitment activity. lypieally, equal aeeebo huvn confound the problem, but 
undoubiC(j!y positive approaches can be developed. 

iMct the j>tudento .ire enrolled, the advisement proeeiUire also injects a vital mflu- 
encc in thio domain, uieariy, the more one knowt, about a student, tlie more likely ii> the 
rebult of a positive influvfiec. With the aforementioned eorrelatiuno between oize and 
familiarities, Uie adv.mtage again muot be given the omall departme-nt. A key feature of 
the adviociucnt proceoo i.-^ tilt o\<er-all treatment of the oeemingly prevalent phenomenon 
of career indc^ii^ion. Lx>co your department ignore career indecision? Does it program 
agaiiiot It ^for example, by not providmga program to a»i>iot undecided otudents m "bon- 
ing themaelve.-* out">,' Ur doeo your department employ an "affirmative action" type 
progr.im? The influence of any of these situations must be recognized. 

J inally, in thio domain dealing %vith pex)ple and their interrelationohips, the influence 
ot the peer environment muot be observed. Mudent and faeulty inputs are involved here. 
Uic faculty 'o attitude form.s a key "stage netting" function in creating the department 
environment. Hiio value oy^tem lo exemplified by »u».li thing.-, ao if students count as 
people and whether otudento are perceived ao fledgling profeooionaU (rather than mere 
recipients of kno%vledge>. One of the major variables mteracting with thio influence is 
the student>' value oy^tem ao exemplified by their intragroup reward system, their de- 
gree of competitiveness, the degree to which seniors are willing to help freshmen, and 
the like. 

Vlso wortti noting, as many others probably have done previously, is tlie importance 
of cor »isteney. I suspect that many oinall positive eoncributiono toward the desired en- 
vironment are more helpful than "far left and far right" over-compenaated approaches. 

ADMINISTRATIVE INFLUENCES ON THE ENVIRONMENT 

1 r*tm a chairman's perspective, administrative influences on environment must be 
vitally important. Often the.se are hio mo.st direct inputs to the over-.iU environment. 
\gain, nize of the organization .suggests several relationships, ^^hiekering's (1969; notion 
that organization^, .-should be big enough to have a b.ili game but small enough so all can 
pUiy is an early eon.side ration. ITie relation of oize to economie efficiency is another 
trequently debated usoue. Aeeord.ng EoKeichard(197ii, it seems that economic efficiency 
doeo mcrea.se a.-^ an institutional enrollment of 20(X) lo approached. Thio finding refers 
to iiiotuution oi?e rather tiian departmental size. A search for the effects of the latter 
pruv(;'d fruitleoo. One would oU.specr that aa far ao departments are concerned, any 
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enrollnunt *.ouKl <»jjiiii»uiii vaiul thtrcby Jc.:ionhtrtitt' efficient. \) pnnided that proper 
resource allocation k planned ami defendoc. 

Perhap.s .in even nu>rc crucial environmental •.iiucnce, particularly \^here pKmning- 
programming-budgetmg .-»vatcnK-» arc adopted, ih the rciatiun.^hip between organizational 
structure and size. Re^haid vl'^TU ha.> hUggeMed thot a direct correlate of iiihtitutumal 
si7c i-i the inability to offer evidence of an over-all rationale a.s to tiie administrative 
t)rgani7.uion. F^xtrapi^Iating tlu^ tv* the departmental I'.n-el, one can ahk the question: 

Is the dcportncnt's cdmlnistratiyc or&anizar»on consistent w»th the rationale of the discipline 
as espoused by the department, or is the >tructure based upon outmoded ideas and tradition? 

e.g.: WcxxJs, metcls, plastics, ond ceramics laboratories and administrative responsibilities, 
when actually the rationale requires the more global "materials proccs:ing approach." 

^m\\\ r.i7C ma> al.so have the effect of increasing the department's susceptibility to 
cnvironrnenul influence. My ov^n notion is that small colleges and their departments, 
probably rcgardles.-> of the lattcr'a si/c, are mure susceptible to community and staU' 
influences. We .iiust rccogm/e our responsibilities to state and local needs. We cannot 
bo as isolationist and .->clf- sufficient a.-N larger departments. Hence, if we survive', 1 would 
suggest that wc would tend to be more accountable than larger departments. Portunately, 
the increased susceptibility of .-,mall departments is counter-balanced by being able to 
iKL'ompli^h change luurc ^.asily due to their tighter communication loop and lesser amount 
of inertia due tu faculty number.-^. 1 am sure all of you are aware jf how difficult it is to 
obtain the active agreement of a large group of faculty, lliese I'actors have the effect of 
allowing change to occur more quickly in small departments. 

Administr itive inputs to, and tlie recognition of, facilty environmental influences is 
crucial. Askew ^ r)72> |x>inted out that his review indicated tensions for faculty at small 
colleges between then writing-research <ispirations and their teaching and committee 
rci>poiinibilitie.-». It .->eein.-> that the adiiunic^trator sensitive to his environment would take 
pains to communicate his value system clearly to the faculty. Ubviously, instructors 
should know what rewards are ixjs.-^.blefor what kind.-* of performance. t>oes'your evalua- 
tion, promotion, and tenure system reflect the prevailing values? 

\ diocu.->sion of admmk->tiative influences on department environment must also in- 
clude the two general areas of routine policies and rules and political realities. The 
former comprises a :>ct of mfluencw^ that k-» frequently determined solely by the adtmms- 
tntor. To ass i>s the effects of these ritedianical aspects, one must be quite attentive, 
because the normal tendency is to take them for granted. \ou might consider: 

a. The existence of a secretarial gauntlet. 

b. Open door — easy access policies. 

c. Sem inars — rap sessions — open dialogue mechanisms. 

d. The existence of needless and /or outdated rules. 

e. Honest provision for student input into departmental affairs. 

Tl-iC political aspect of environment la one that few surviving ch<iirmen have ignored. 
^*hese a»pcct» frequently dictate the proportionof resources allocated to your department. 
In addition, the lamifications of such influences are extremely diverse, and therefore 1 
will not deal further witli them. Suffice it to say that they are crucial, 

LEARNING AND INSTRUCTION-BASED ENVIRONMENTAL INFLUENCES 

1 suspect that the environment created by singular class room- related influences are 
somewhat morL otru*.tured and predetermined than the over-ail department environment. 
It is important to recognize that the cuniukuive effects of each classroom's environment 
will greatly influence the over-all department context. Also, in a similar vein to the con- 
ai^leney principle detailed m the interpe r.^onal relations section, classroom environment 
planners must consider consistency at the departmental level. 

Some key variables in this domain include: 

a. The extent of implementation of humanizing processes, 

b. The knowledge of what "actually" takes place in the classroom (typically inves- 
tigated by using interaction analysis). 

c. The extent of individualized instruction. 

d. The basis for the operational rules for instruction (fear, reward, respect, etc.) 

e. The accuracy of the match between .->tudent needs and course and/ or program 
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ncfd?». I iir cxainpi*., with rc\spt'a ti> .-jtudt-nt teaching, the matcli between a stu- 
dcntVs nced>, a vmjjK rating teachcr\s charactcri.stics, the station's characteris- 
tics, and the college supervisor's skills and insights. 
Whiic many of these varuibic-d arc ob\iuu»l^ within the .^juIl domain of each individual 
professor, their combined effect certainly must be considered! 

bUc, »ii> a variable, ha.s generall> had conflicting repijrt.s ab to it., effects on the 
icaming environment. When u«ing ^anoid:^ oKI- cNamination» a» indices of achievement, 
j>i2c wao a corrdaiL f<>r institution^ »^ith relatively lugh income per student, whik this 
rciatiun»hip did not eM»t foi inhtitution;, with a low income per student ^Uock, Centra, 
and Lmn, 197U>, strict eeonomie.s alone, however, do not direetly facilitate student 
achievement according to Astin's (1968b) study. 

PHYSICAL INFLUENCES ON DEPARTMENTAL ENVIRONMENT 

1 hy^iual environment i.-» another variable we administrators ean often get immersed 
m. .square feet, lighting, lounge.s, safety ftpceifieations, and the like are hard-core reality 
to U5», a^ are buildings and laburatoric-.s, Wlut about the *Miveabilit> of the labs*'? Is 
aU tht equipment and c)UppK nionev being .•»pent on aequioitivm of new hardware, or is a 
j>ignifieant eontnbuuon being luade lo rounding off the "rough edgc&" of a laboratory to 
truly convert it tu an educational envirijnmcnt.' Typical evidence of the latter is: 

"a. Multi-media software availability in the laboratories 

b. Ucfe»rence material availability in the laboratories 

c. lUMdy access to a variety of media equipment 

d. Minimum t(K)l loss 

e. Maximum visibility of tools 

f. Preventive maintenance program and equipment technician 

l>picaU^ 1 would concur with the ^.ommon notion that the larger a department, ^he 
more .•>upport .-^ervic^-.s ^maintenance pvi nonnd, media technician^, research bupjwrt, etc.) 
are available, i he iik<.lihood of a ftignificant multiplier effect between institution ar.J Je- 
partmentai bize muM ai.-^o be recognized. However, thtrt doe» not .seem to be an obvious 
relatlon^hlp between ttie degree of <.quipnient and laboratory ••qualit>" in terms of hard- 
v^are. \o be .sute, most of nt> would probably give hp .service to tht notion that better 
laboratories, and moxe equipment me ..^s better programs, butl simply have not .seen em- 
pirical evidence thereof. 

PROFESSIONAL INFLUENCES IN THE ENVIRONMENT 

^Vhat efforti, are you making to at>t>ure that) our graduates as.sume "proper" profes- 
sional values^ ^^hat variables in your environment contributt to achievement of tL.^ goal? 
While professional commitment is an equally difficult concept to define as excellence, it 
may just be the Mngle most important vffect of our preparatory programs. Some influ- 
ences with poiential for |X)sitive contributions include: 

a. uppormnities for activity m as»». ciation.-* »uch as HpsilonPi Tau and professional 
committees. 

b. (deliberate exposure of students to regional and national meetings. 

c. Participation in state curricular efforts. 

SUMMARY 

lo review all possible environmental influences i» obviously not feasible, nor were 
all in fact dealt with. Undoubtedly man) others remain to be identified ^nd ^.^nsidered. 
The major categories of environmental influences can, however, be given ea, iJy: 

a. People and their relationships as environmental influences 

b. Administrative influences 

c. Learning and instructional influences 

d. Physical influence 

e. Professional influences 

In audition to this categorization, four important precepts emerged from the analy&is of 
environmental influences. These were: 

a. The neues&ity for considering all t nvironmcntal influences as a total stimulus 
input to the student. 

b. The necessity for deliberate, positive action to create certain environmental 
influences. 
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c. Ilu* mvoNiu Utr ».i)n>LsU-n«.v in ihv environment. 

d. Ihc iiiiiH»rt.invc»it the .itteciivt- jHuam. 
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Size Is Not Enough 

Jerry Stretchier 

fhe basic literature on coUege and depaiiment environment has been reviewed by 
preceding panelists. Hits dii»cusston attempts to describe one environment w,hich you 
may choose to evaluate against the theor> previously presented. This reports a scries of 
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>:tiiJ<.Imi > .inJ I f iti. niU a1u»I» AKtt f»»riii^iiati Jioriht. Jvp irtUK-nt*> venture in i.rt»iting 
ivhir ^c^n 1^ in i)»{';M)if i.itt invirimiiunt. I hv <.nvirtinnu-nc ..huh h.i.^ resulted ks 
rt-poruJ with thi qualtfu jtt'rn t^ »t thi*. rcp»»ittr\ in^-olvciiit-nt iiiav atfci t ub|c*.tiMt\. 
\cv«. rthvk-^-*, ^tik of f.uilitu>, .»f biijgtt, of f<iiult\, .mJ tin. Iikt iiii{x>rtant, but i.-* 
.•>inipK nt>t ^.nou>:h. IhvVK *»n *)pti.nuiii m/k ^^huh i> a vunJitiun for .uliicMng certain 
t-nJ^-but Aithujt th^ Mth<.r vonUuion^, thj-**. tnJ.-. ari not IiUIn to be .uhicvcJ." I'J liU 
t». ulk ab<»ut tho-»L ^.»ndttion- a.-» tiit> pertain t>> chi iVparnncnt uf Indu^-^tr. il LJuwatiun 
.inJ Icchnolo^y .u l$u\vlink; Green state ^nivcrsitv (Ohioi. 

I*ht niatcrul lo organized inti». Jcanitiun.s *'f environiiun; an J excellence. Uk con- 
wt.pt.> of pr-i;fam anJ a .K«of,.imtvnt, Jcpartnicnt nu,'.c^i.m, anJ aJllllnl.'>tratl^<. urganiza- 
ti »n. Ih^ ^.unt^.\t rcpr<..-»enteJ i.-* foilu^M.-J b> a Jt.^criptioh of tin. environment of the 
Jwpartmcnt — tht f.udi^^, (in. avaJenu^. program, anJ ptriphtral Imt important opp<»rtuni- 
tit.x Ahuh tht program afforJc* in rt.-^tarvh, fielJ *ork, and j.tuJx.nt-ftKaltv interaction. 

SOME DEFINITIONS 

The department tn^ironment ii^cluJe,-> all tht phvMval clement.s a.-« acII a^. tho^c 
tntan^ibk ckmt.nt.'. ».f t^£rit — attiiuj*. of favultv anJ.^tudtnt.^ anJ other oubtler.c.-* related 
tv the atmo.-^phtrt m whi*.h an a«.av!(.mK |jrogram taktc* place. rh>.tical clement.-* of 
c^»v^r^>nIt«^,nt mvluJc bu«IJin^.-> anJ facihti(.c<, laboratory. o, dac^oroom.-*, equipment, in- 
.-•f^u-wiional v^ijppor; a.-» n*(.Jia, . jnftreHce r^wm^", office.-*, lounge .s, j>ccretarial .support, 
U'whni>,»ano, j^raJuatt a.-«.-«»-.ta:itd, fucultv ^.^urk loaJ, admim.^trativt j>upport or commit- 
»nent, anJ b'iJi;«.t. Fht ^l(.m(.nt.> of enMron»iient which can be *.atcgorizeJ aj> esprit can 
bt ob.-»LrvcJ whvn fa>.ultv art available to stuJent»in and out of dacv.s, when j>tuJentc* havt 
av*.t>.-» to Iabi.(at'»f iw.s bcvond regular cla.-.-« tim*., when r<..-»pect i.-» .shown b\ c*tuJent.^ and 
fa%.alt> t«»r ruthtu^, <.quipmLnt, anJ matersal^, anJ uhen vonctrn for one another ii> 
ob>erved in vj<.h utivitie> as student clubs, service, an*i coffee hours. 

LxctUenwt p«.rtain.^ to an iJtal le-.xl of ittainment. Tor thi.> topic, it refers to the 
highest level .»f qualitv to whuh a department and itj> m^mber.s strive and .succeed in 
fulfilling it.^ mi Ion wititin an «n.-«titutu*n, Tht. L.xtcnt to uhKh cXcellens.c i.s achieved i& 
often me-a.sufed bv the qualitv of tt.-* graduates^a^ mdu.strial art.-* teachcrc*. the ocholarlv 
produ^tiVitv of It;* facility ^do thev engage in re&eari^h pubiuation — kinds, qualit>, quan- 
iit> '», and the .'.trvn.e the K"»tud»^nt;> and fa*.ult\ perform to the voinmumtv and withm the 
amver.-«it} tcon.-»ultation;> to .'.diool.-* and indu.>;*v, offering experti.->e to s.ommumt> agen- 
cie>, rvligiou.-. groups, .-»ervuc organization.^, *c.uth group?*, membership on college and 
univer-^iiy-level committee.^ and councils?), 

rhe two term.s, environment and excellence, mav be considered a.s unrelated. It is 
po.-»;»ibIc to a«.hiev(. a high degr<.e of excellence in a limited phvsical e^nvironment, pro- 
viding the other dimen.sion of environment — the ;>pirit of facultv and .student.-* — does 
exi.^t m .significant quantities. It i.-* m> ^.ontention, however, that an adequate physical 
environment provide.-* a hothouse environnieTit wherein endea^or.sof and toward excellence 
ire nurtured, and grow and mature more ea.-»ilv. i^viou.-*lv, I would want to place a com- 
petent and hard-working facultv in latter environntcnt, particularly if excellence m 
multiple activities and levels as de.<;cribei! here is to be achieved. 

CONCEPTS OF PROGRAM 

llie program.-, offered w^re rationalized from view.-* of the dynamu which produces 
an environment for learning and a vtew of .-subject matter which i.-* related to notions of 
appropriate univer.-^ttv education and approadus to preparing teacher.-* of industrial .sub- 
jects. 

The Industrial "Dynamic" 

Industrial te«.hnolog> provided a source of ^.ontent, but the dynamic of indu.stry was 
scrutmizcd and .-^elected as a basis for an effective learning environment m the technolo- 
gies. Lducators can benefic by carefully boriowmgfron* the results of the profit-making, 
vost-effectue, efficient resource utilization ^consciousness which has produced a dynamic 
whuh may havj never before existed in any societal mstitution. Programs which contend 
with industry -de rived content would be remiss not toallovv this dynamic to flourish m the 
educational environment, An educational environment thus permeated with realit> was 
believed to promise significant educational values for those who experience atmospheres 
of Industry. The effort to manifest this dynamic was expected to produce. 
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I. tK\tlnht\ ihm t> iv!irt>'tt il vour-.^ > — f<»r * x.iinpU, abiUtv change ^.onicni .mii 

1* ibiht\ tn m^titut^ 'n»»n-irjJiii.«njr' U.irpin^; ri^n^K ^ — inJt-ivndtnt r«,- 
^t.ir*.h, inJnivfualiz^'J m-.iru^li»m, .i\ Ji|jhilii\ oKuiutJ^. r.ibU vihtrnati Uaming 
--tratviSK*-*: 

M iltcmati^rr^ in in^truvtv«r i-.-.i.oiiutnt — tt .'ni-. — JiftV r^ntiatcj r»tjffin>; iitodt.s, tn- 

viuJ:n^ u>e of iJuatc a>>i^tant^ and r^-Vlinu'i in^: 
4« re^virth a^^ an intv>;ral par? of program, a* Ut^u r tK -.varch atti\it> f».ir r>tudent.> 
at all K'\tS, rocar*.li i-» in lit Ttutiunal ^trat'.^iv, bi r<.v>t ardi and evaluation 
ot vurruulum. an indi,-.ptn>iblt ^«imp<intnt if on- av^^.pt,-v tlk indu.>trial model; 
v> ^ontmuou-% mitnitortUk., ci»rficti»>n, and improT.t nunt of pro^.^.^.-^ ^curruulunii 
r<.>ult> in impr»i\tnunt »>t >tad^nt pcrturnKinvi. < product*. \ po^v>ibk <on.«><.quens.c 
•f thi> pro»:ranimat»*. 0.ru.-.i iva> ,-.vtn a.^, undtriiraduatt, graduate. v>tudcntj», and 
tavult\ ^njiagt in appiud rt.-Ntar^h and dc,>ign m product.-., inatcriviK, pnKX>^c^, 
and training pri>i:ram'> for and contract^.*d with indu>;trv. 
Interpreting; tht indu>tiial d\naniiv pr•Il,ld^,-. ont ,>^.t of condition.-.. IlK.-Nt arc ampli- 
fttd iiMthtf ot v»nditi^'n^ ^hutu luc r^^ troiu \l^.\^> <»t apprMprMt^. ii!ii\crj»i:\-l<. vcl 
education. 

Onivcrsity-Level Education 

\* im-.t ^e\tn \t tr.N aj;»», a principal jiu»d."lint for program dw lopm^nt at Bo\\Iing 
or^^^n Aa> a».*,^prtd. Ac t«H_»k ttit |X),-.4:ion ti.at unl^^.-r,>lt^ otudenc.-. ^^ho prcpvirt- to toach 
indu>ui il 'vubK^t> in tlu publu ^vh ioN should conit m vimta^t ^Mtll tht Mibjcct matter of 
tlKtr -p^v ialiAit».»n It iK\^.i apprupriatt to rhtir maturity and comp<.ten^.> expectation^, 
fha-, iht dupluati 'n of tKmtRMr\ and *ccondar> .>chiHi| excrcL-NCs and activttie.^ as 
part •»! tht ti^hnical ^ubi«.tt matttr i>n tUt iinivtr.sit> wa^ tiscouraged cx>.c"pt in 

relation t«» nuih»»d> -.tudK >, \> a con,-tqu(.nct , the content iif tht- technologies bee amc 
tht >aiiK for ail >rud<.nt'', pr««'.|»^vtut teacher-., tcchnologL-^t.^vjor general r>ciidcnt«s ^ taking 
into icnounr, of co'ar>e, their induiJuai interest,-, and capabiliiie\s>. .^ue^h a polic\ \\ni> 
b.L>ed up<in the preiTu,>e that vour,-«e,-. ^^»>uld be more e-xcitmg and challenging. Vlio.sc 
pi<.paring a>. future tea^her^ A.iuld need to c^niperatv and compete with a^-. wvW at* learn 
and t^.ach >tudem.> pr^^parmg t'»r tcJmologv functi.m-. •nlnu-.incr..-. and industry or .>»tudcnt^ 
majoring in arts and sciences. 

i ltarl>,_ tht.-N vie^\ of ttchnoiog> a^* cvubject matter resulted in a viear delineation 
betA^cn cour-»t,> v\hich are technical >uhjcct matter andthooe v^hlch arc intended to teach 
>rud^.nt.- h*t^^ to teach — the prt)fe,^-.ional method^, course-.. The profe^^»lonal methods 
>e<iuencc recei\ied the .^anie attention a> the technical oject matter comjxment. It 
vu 'AeJ a.> p<.i.»e .>,"Hc d of a d>namic Ahuh can be interpreted and ca.-»t into a system of 
».ouroto and cxptnence>> A.Sich Aouid in.>ure competence attainment of «^tudcnts. As with 
the .>obje-ct matter c<in ;^onent, quality cour.>e.> and expeiience At le vie ^e-d a.-, attainable 
ir. an enxironmcnt Ahuii fo.>ter.^ research, expenme-ntatum, evaluation, improvement, 
and raudific Jtion. The kno^n technologic > of leachmg ci^uld the reb\ bt unfolded for the 
c^tudent m an experunriai nu»de. Ihe idealized concepts, of eontcnt ^ere then >ct agam.st 
a frame v^ork def.ne-d b> the mir>c%ion> of tlte department and the adnitni.-.tratiee organiAi- 
ti«'n in Ahich the idtal.> Auuld be <iccomphr»he'd. Thoe, ttio, v^ere formulated between .->ix 
and <ovi>n years aco. 

THE DEPARTMENT MISSIONS 

\ prinvin<il mu^>i<fn of the department would be to prepare tcacher.s Aho could apply 
appropriate. m-^taicti»>nal technolog\ in indu>trial artc», vocati^mal-indu-^tnal .-.ubjcct.s, 
technical-level industrial >ubitct.-N, and indu-.triai art.-./ .-.pec lal education program.-.. 

i»raduate-> of any one *)f (he pn)gram>-» wtjuld be abh aK-.o to function m trnming pro- 
grarn> in indu.-stre ind could n^c to po.sition.s as director> of such programs. 

Hie |, reparation of ttchnol*)gi>tc^ viould btci>me another e>>ential mi.-.rtion facilitated 
b\ the ^Kv>, oi content, \frcr .^ati-.facttir\ completion of ft;ur year.s of undergraduate 
A»»rk, student> couM rcceue a B.^. in Uchnt»l»)gy. thev v^»)uld be qualified to enter tech- 
nical management pt)>iti«in> in research, -»aU':^, production, and to v^ork ^ith engineering, 
sck^ntific, and mimagement personnel in industry. 

l"he department ^^ould ♦)ffer ' >ervic<:*' course ii» hnology ^hich couKl bt helpful 
t'Mir rt. quired in prtigramv^ -«uch a.-«. vocation<ii rehabilitation, .'>peeial education, elemen- 
tary educ ition, management, art, tind environmental .^eiencf. f inally, coursers in tech- 
nology A4Hild be open to all university .students on an t leetive bat>ij.. .\ny university 
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»(uJ^m ^uuU k^ntui 4t4->i^)a kiiu* tht. tt.^hnulu^\ i^f indvL-N(r\, iiuin-aiiU hint ccclinics, and 
organiAition vvljuh m) guMdv vitrei t M)cu"tv. 

M.in> ot ilw alxi\.t. tun*, tum-^ a*, u c-.tn applit^abk (o the graduate program in 
induc^tnal ^\iucvitiun, Iht c:>->kntiai mu->:.iv»ri ot the gradviatt pi v)grain ^vould become 
lvader,-%tiip dcvviopiuent tor mdu^-^truii eduvation or tu» th<. vouii- th«.n.-Nive t'i» Id of voea- 
tK^nal^ te-chnual, and practic.il art> cduciition. ^Ae ^ali it (>.ar<.<. r and Technology l.du- 

eMtlon.t 

Research and Service 

I nde-j thi> hvjding, tht dcpartiiunt vho.-Ne to v)tfe r in-oer\K<. and wimtmuing eduva- 
ttunal opportunitit.-> tu mdu-^truii t.du*.at.im teacher.-, and to technologL->t.->, to provid* con- 
>uUaiit .->ervuL-.-N k^j wlucviutr.-N, school adi.iinL-.tra or^, and indviotnal enterpriser, aitJ lo 
v-ni^ourage- ind provide opportunity tv)r rt^^tareh to departmental perov)nn<.l commensurate 
Aith he-ir cumpe'tcncie-> and appropriate to thcu proft.s.-Nional intert^Nto, The re&earch 
clfv^rt vva;> M-en tu inciudt tiie te^.hnicaiareac, relevant m^^tructional technologies, and the 
inte-rfa^^e of indu.-Ntnal tt.».hnoiog\ ^content) and t-dvtcational technology ^method). 

Changing the Mission? 

lhe'r>e' mK-N.>ion .-^tattiiicnto, %vhcn a^vcomplioheM, vvould bring the department to a 
plateau of >urt.->. lo pri^vidc perspective fortlio:>e statement-., a measure of aexompli&h- 
mcnt and of their relationship to endeavor^ after the> re achie vcd, the department 
.-Npeculated on additional possible undertakings: 

ii AosMKiiit^ degree tcehntv^ian preparation program^ in industrial, engineering, and 
aeri»'.|aee teehnulogies and preparation of piiraprofe.^sional aide:? for industrial 
education and technology teachers and programs, 
2; Add rvpevializations or otherwise mvxlify the bsivea laureate teacher preparation 
program. 

>f Add ^peeiali/,ations or oiher^Mse modify the bacealaureatt technologist prepara- 
tion program, 

4) E?.A. degree vMtli a major and minor m Industrial Arts or Technology v 

>> B.i>, in carter Lducatum ^preparation of consultant teacher^ vvho will function 

from grades 1-12). 
^) B.S. in Occupational Therapy 

T> (Ufer cour&e.s for expanded professional program vvliich prepares recreation 
special ist.-i. 

5) M.S. in Technology 

r.d.>. and Ph.D. in Industrial Education or tne comprehensive field of career 
education (vocational, technical, practical arts, and relevant facets of special 
education and guidance). 

ADMINISTRATIVE ORGANIZATION 

llie administrative structure for the department issucs from the approach of mter- 
relatmg teavhcr tducatior. and non-tcachcr educatuin prog.aais. More importantly, it 
vvas seen a:> the vehicle for creating an atmosphere in which the various missions couM 
be achieved most effectively. U attempted, also, to introduce neA relationships among 
faculty and students, and delincat^^d roles and responsibilities which they had not previ- 
ously undertaken. 

\ line and staff adnunistrative structure was planned. It delineated superordinate 
and ^ub<.;rJmate responsibilities. \t the time this administrative plan vvas introduced, 
the neeU to lodge specific . ^ sponsibihties an J r^iles in individuals was elearly recognized, 
I3ut It >^as also eKar that we wislied ti) aehiev\ an ideal of sorts which we described in a 
statement on pee r-professujnal relationships, I his implied a desirable set of behaviors 
among faculty, graduate teaching and rcse.irch assistants, and stadent coiumittee members 
whicrt indadeU consulting, discussing, recommending, and c ritiquing for decisions on an 
informal, constructive basis. Thus, <t was envisioned that while the line and staff ad- 
ministrative structure was needed at ttie t>utset, more could be accomplished — even in 
an accountability system — if the professionalscouldcometohold themselves accountable. 
And as this happened, the line and staff structure, at least parts of it, would become un- 
necessary. 

A j>ystem of comnattees was established as part of the administrative organization. 
Cvirunultees were seen as a first step to accomplisliing the ideal of pee r-professional 
relationships, riius, each cinnmittcc indudcs faculty members, undergraduate, and 
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THE FACILITY 

I trusit that \ou a ill .igr*.t that tm ph>^ual c^tttin^ can ..untributc .^i^if^antlv to an 
environnunt tint pronu^tt-v jioal .iiiJ nii.->.'>»un a..oniplL->hmvnt. \ll that ha.«> preceded this 
Section d*.Mlr \Kith othtr than tht br*ck^ and in.>rtar t-nurunnunt. l ortunatcly, about five 
yei*'^ igo vvt' knew thatvSt Aouldha t a n*. buiUhng, and tht-. happy ciraiinbtance allov^ed 
u-j to ,-»'peiuIati - to nu">.h oitr » rjgrain c^»nctpu, niij>Mon ideals, and otaff relationships 
vvith ideal> of a phvsical enviropi^^^-nt. 

\ ke\ requirement a fun^'.onal fa<ilit\ for c* Jmulugy education x^a.-* seen as flexi- 
bility. Innovation and vhangt m i-^vhnoIug\ a.-^ content and m educational technology ^^hlch 
often is the vehicle for teaching .^ubjctt matter called for a building in \^hioh space allo- 
cition.^ can t.M.siI> be shifted to facilitate tht adoption of nL'^^ developmentb. Hie univer- 
sity ticiluv envi.-.ionLd ohoulJ acwoUimodatc, a.-> a vontinuuub entLrprK«>L', developmental 
aaivitie^ m ,-ubjtct matter .ontc-nt, ptdagog\, and fa^ilitiL-,«> utilization research. Rapid, 
etficient movement of Iabi>ratorv tquipiiicnt to Mow tht u,«>l- of biinulatiun and replication 
in the .eolation uf tn^hnolo*;) problem.^ in inc.truv,tiun and research \^at» specified. In 
brainstorming for thi.-. .-.pccifuatiun, .-.uch actuitU':> were Laikd out a,->. facilitie.s plan- 
ning for .->chv>oI.-^, indu.^trial engine en ng, production planning and eontrol, production, 
qualit> control, and material,^ handling. I'tihtu.s \^ere then bpev,ified to be installed to 
foster and not inhibit ilexibilit>. Ue learned that ouch a ^peeifieation \\ould be initially 
-o^tK. n,^t rth*.K -y,^, we moi--^ud upon it a» awurrh\^hile invcbtinent. A .successful inter- 
prvtati\>n of thi.^ ,^peeifLaih>n v^uuld require no major re\\orking of elect rieal or plumbing 
in^tallaii.»n,s i>vt.r the next fortv to r>ixf> >ear period, resulting in a significant long-term 
saving. In r».,^p*in.^e il.^u to the flexibility ''equirenient, ,«>everal laboratory areas were 
not .separated b\ fixtd wjII,-* uf an> kind, althi>ugh they are bO oeparate^l m buildingb of 
tridiiionil vK:>ign. Oth.i irea,^, m \^hleh the requirements of cleanSnebb or sensitive 
in^^trunientatiim no diaa^td, vStre elo-sedoff. Iheentire facility ^^a^> en tronmentally con- 
trolled w-ith respect to heat, \entilation, and .-►ound. The building \^as designed to be 
i-xpandcd vsK^iIy v\ith rtmovabl^ *.urtain pLnnienter wMl^. If enrollment gro^^th or ne^^ 
program^ w irrant, the.^c v^alN wiU bi detached, additional franle^ ork added to the build- 
ing, and e'omponcnts can then be reattached to new framework. 

Comniunicatiiin,^ ,^\.^tem.^ often receive short .■>hrift in building plans for educational 
or ->fhcr usCvs. Wrv earU m our deliberation^ \^e .->au communication as an integral 
component of oubie^t matter— i.e., eornputer.-* and television applications m inventory 
Control, proeec^,^ control, mc^trumcntation, data,->torage and retrieval — completely support- 
ing motruetit>n. Tor iffiwient instruction and u,->e of m.-^tructor and student time, it was 
dei^ired that ^iimmunication,s bring the librarv to c»tudents any\\here in the building. It 
A ici required th.u vaiictu-s of mforniation, mdudmg »hort lectures and mdividualr/ed 
progrininied m.>truction, \vould be delivered to c>tudcnt.-> \^henand a» required near labora- 
tory ,^titum.^ md in .anuuo media a,^ T.V., synchronized audio-visuaj filmstrips, slide 
systciiio, or pamphlet,^. T\\ns, a computer enter and an instructional media center be- 
came integral parts of the building and its instructional program, t,arrels, terminals, 
and a completely flexible .^>stem of tAo-\^ay communications bet\^een those eenteis and 
all other parts of the facility v^ere specified. 

\ll tht.st tKments, communication.^, open areas, special utilities provisions, and 
loeatioUs of laboratories, to intentionally achievt ove rlapor interface of certain specialized 
technical arca^, permitted us to charaeteri/*. the building as a living organism. An 
organism .^o von^titut..d ^ould respond, we believed, most effectively lo the primary 
stimuli's for v^hich it v^as conceived: program. 

Th. basic laboratories ^ould accommodate revolutionary changes in instructional 
program-^ in technology, Programs v^ould be easily modified, eliminated, or added without 
mijor interior ,^tructural ehange othei than possibly introducing different equipment. 

You may well be asking, ''Mow are all these ideals, concepts, and specifications 
cxidencc of the effects of environment upon excellence?" Of course, they are not evidence 
at all. not \vithout additional information. Which of these ideals are reality today? How 
have thcsc voUccpts supported the creation of an environment for ex».ellence.^ (confessing 
bias, this reporter obs».rves much progress tovvard excellence in several domains. Pos- 
sibly you ^an make souk value judgments of your o\vn with the aid of brief descriptions 
of department characteristics, implemented mdu.-»trial arts teacher education programs, 
ard examples of curriculum enrichment, 
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THE INDUSTRIAL ARTS TEACHER PREPARATION PROGRAM 

rht prograiu vliai.uU r»/td ^raphKalK thiouglK-.chciuatiouf the general program 
dt'^ign, a miKk'l of cht it.'whni*.aKuiu(x>iKnt,and unt of tlu prufc.^;>umal component. 

Generol Progfcm Oesion 

Igroup ' 
requirements & 



INDUSTRIAL TECHNOLOGyI ilNOUSTRIAL TECHNOLOGY 



ELECTIVES 
Liberal/ Cultural 
subjects for oil 
"students, serves 
!to support the 
iteccHing major 



! 



ICORE REQUIREMENT; 
— ^^Sasic Dody of knowledge for 
jlndustrial Technology 
^Education 



J 



^CONCENTRATION ELECTIVES: 
**iCoorse> to strengthen a special 
^interest area with Industrial 
jTechnotogy 



Three Cooperative Internships (optional for I.A.) 
^ i " Tr^TiyTmrfOU'CATl^N PROFBsIOn Al RTQuTRTMtNTSr 

eacher education sequence — methodology, administration, 
I philosophy, student teaching 









TEACHING 


h 


INDUSTRIAL 




ARTS 







A Model of the Technical Component 




I Basic concepts u/derlying industnatSiechnology 
and specific technologies. Basic cianiVulative 
I skills to fur^ion in the technologies. V 

/Optior\ 
\^ Concentrate General 



Option 




At the end of 
Senior year 



Err ichment 
Suppl&nental 



Cooperative Intern- 
ship. 

Courses in computer 

Science, Physics, 

Geography » 

Journalism 

Marketing 

Man sgeoent may be 

credited to 

concentration by 

advisement 

Cooperative 
Internship 



*Courses 



Application of cognitive and sensory 
skills acquired in technical courses 
in dept. and in related courses in 
math, science, busincs, In career 
simulations challenging problems. 



ERIC 



103 



99 



0 



A Mode l of the Profess' ^al Component 



Offered by Oepattment 

industrial cducat'on and Technology 

Freshmen - Foundations of Industrial 
Education and Technology 



Field Experience 

Sophomore Basic Psych, 

Elements of Instatctioo 



Field Experience 

Junior - Scope and Sequence of Inst ixiCt ion 

Career and Technology Education in 
Elementary Schools 



Technology? 
Careers? 
To Teach 
or 

Not to Teach? 
Rationale for 1^. 
Teach in Industrial Ed.? 
To tecch Industrial Arts? 
To teach at what level? 

What Is teaching-learning? 
What om I like? As a teacher? 
V/hat are teacher behaviors? 
To teach or not to teach? etc. 

Orgonizing ond Planning to teach — 
What is elementary education all about: 
Can I work with younger kids? 



Senior 



Educotionci Psych. 



Student Teaching 



Tests and Measurements 

Con I? 



Fcundotions of 
American Ed. 



American Educa- 
tional System 

Organization and 
Administration of 
Industrial Education 



Can I do it better? 
Am I a pro? 
Am I becoming? 

Oo I have the professional equipment and skills? 
Can I use It? 



THE PROFESSIONAL SEQUENCE 

The technical cumpunent has> received opace eli>e\vhere. A brief description of the 
professional ocquen^c should provide a buttur idea of what have dune, [he importance 
of the professional sequence ii> m^rcaocd because insufficient time has been left for 
"mcfJiodolu^>" in the technical laboratory courses. Naturally, all cour&es serve im- 
portant, but ftubtle, professional education purposes, they provide the prospective teacher 
w-ith diverse teaching modeU. The prospective teacher should become sensitive to this> 
fact and milk it for what \\\^ worth, ile is encouraged to talk with professors privately, 
^,dentif> with one or more of them, and consciously ask himself what it i& they do which 
is effective and ineffective (and remember it). 

I xcept for the modeling function described, profeu.sional needs* and concerns (goal 
dciermlnatlon, content organization, program development, evaluation, methodology, re- 
.■>ourcC identification, professional as&ociationi>, field experience, etc.) are the province 
of rhc teacher education courses. Some of the^e concerns are so general that they are 
handled by the Department of Educational Foundation^ <md Inquiry, and some are more 
appropriately handled in the Department of Industrial Education and Technology. 

Ml professional cour&es in the department are clinically based and project oriented. 
\vS appropriate to the course content, ^tudent.s either go directly to the i>chools or engage 
in active laboratory work in clai>s. ITie.se courses are further enhanced by their location 
on the lime continuum in relation to other profesi>ional couri>es ai> noted in the model, 
and by the two field experiences which are extremely important to the success of the 
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entire sequenco. 

An artivulatcd iti of fi<.lJ txpLriLncLo lo jLoigncJ to help studenih in mJubtr.al edu- 
cation pru^raaio anowcr the foiiowin^ typco of qut-otiun^ for thcmoelvcb. lb teaching for 
mc'' What'o it hkc' U teaching in induntrial education for me' At what levei would I 
like to teach' What component area of induotrial edue<ition lo for me.' Where can 1 do the 
nr.obt good and be the moot ^ati^fied' In the eit>, the '*inner city," the suburbs, or m a 
^onbolidated lural area' What are theoeveral related miooions of the various component 
areas of industrial education? 

Reoponoeb to buch queotiono art obuiiaed in .he equivalent of two full weekb of field 
experience which lo d;:>tributcd ovei tUiee'>ear». Theoe involve individual obbervation 
and jwrtieipation ao an aide at various leveio and in repreoentative programb of indubtrial 
arto, vocational- mduotrial education, tcehnical-induotrul education, and opecial education 
^ao Well ao a glimpoe at induotry-oriented training prograjuo for peroonb who may be 
interested in teaching in induo:ry>. Remember, thib lo in addiuon to field work required 
in the professional courses. 

In the first experience, otudento vi.->it five different environments abbociated with 
induoCrial education from a selection of fourteen er.vironmentb. The fourteen are libtcd 
under appropriate headings below; 

Industrial Arts I; Elementary school, 2) Middle or junior high school, 3) Senior 

high school 4) Aduli and continuing education 
VocationaUlndibtrial Education 5) Comprehenbive high ochool, 0) Area vocational 

school. 

Ievhnical>lndu.>t rial Education 7/ community or junior college, 8) Technical insti- 
tute or technical college. 

special Education and Vocational Rehabtluation 9> Vocational rehabilitation centerb, 
10) School district special services, i\) Special projects 

Cooperat ive Work Experience Programb WE, 12) Occupational Work Adjustment 
or lixperience, 13) Diversified Occupations. 

Industrial Training 14) Training programs in industry. 

The otuJcnt »pendo at leaot a half day at each of five educational environmcntb chobcn 
from the typeb lioted above and the equivalent of the xemaining two and one-half dayb in 
areab of hio choice from the hot. Thio bnngb the total obbervation and participation time 
to five full days. Return to two of the more interebting or pronubing environmentb pre- 
vioubiy vioited, or perhapb an environment of the bame type but with a diffeieuc teacher, 
is encouraged. 

In the oecond experience, btudentofocub more directly on one or two programb closely 
related to ilieir technical competence object! veb. They will bpend two continuoub days 
in one context and three contmuouo dayo m another. If students are trying to decide 
whether they want to bt a junior high indubtnal artb teacher, time ohould be divided 
betv\een two different junior high indubtnal artb bituationb, periiaps one in a large city 
and one eUewhere. Or perhapb the choice will be between Mr. X who ib known to have 
a highly btruetured program and Mr. Y who lo known to have an effective, but more 
experimental, program. 

Ae find the field experienceb combined with a clinical approach in methodb classes 
to produce otudentb, if they choobe to remain with the program, who are committed to 
teaching, who feel secure m their choice of level, and who bCem to be able to relate the 
profeooional demands, of teaching to their conceptb of their o^jy eompetencieb and poten- 
tialities. 



ENRICHING EXPERIENCES 



Tlicrc are a number of benefits which accrue to faculty and students as a result of 
the environment which ha.-* been created. These are enumerated in the following: 

Research 

Much enthusiasm for meaningful individual research hab been generated because of 
what we have done in the building (the Research Modules^ and our overt behavior. The 
following is a list of projects for ^hich research moduleb were absigned. Approximately 
ten times as many student rebearch projectb have been undertaken in the same period for 
which research modules were not assigned. 

Research projects conducted for which rebearch rooms and funds were awarded 
1972-73; 

lOl 
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f ^ndfi'^r'adiKUt.* Smdoni I'rojectii 



I^esign and Con^Jtrucuon of an Atuonuuio silk screen Machine 

Quality Assurance Computer and Data TruLtsMng Apphcatum tlu* Heady Mix 

C^oncrcte Industry 
Improve, Redesign, and Construct a "Pedal Car." 
Process Control Siinula[ion 
Television Typewriter (Character Generaior) 

Detection and Mcac.urcm«.nt of heat Loii» of Buiiding.-. by IMng Infrared Photoj^raphy 
Self- Educational Game Table 

Graduate Student Projects 

The Effects of a Manual IXxteritv I raimng Program tjpon the Manual lX\\teruy of 

the Trainable M.K. 
I'roducing a pilm, "How [o Make a Slide Show." 
Undergraduate Program !:valuation 

Th KffeL[:> of a Linear Measurement hjbtruLtionai Una on the Learning Abilities of 

F-MK Studen[s at "x" School 
I>jvelopmen[ and Iwaluation of a Notary Pluid Control Valve 
IXvelopment of Set Instructional Module Pilm IXvelopment 
The Pffect of Video Tape Heplay of Psychomotor Skill Develof nient 
Tht Dcr^ign and IXvcloprr.eni of a IXvice for Moving F,quipmerit in a Mobile Industrial 

1 ab<ira[orv 
I ow-^. ost Housing Development 

Cooperative Internship 

Curriculum cnrichmtnt for induatiial arts majors is available also in the depart- 
ment's (cooperative mtern.-.hip program. Thi» program was really developed to serve 
non-teaching majors, but anvonc can opt for the experience. The cooperative internship 
program provider indu.->tnal arti, maj(.>r.-> the Lhan^e tv> observe, participate, and \u.rk in 
an Industrial environment. TIie> ean obtain job experience, current technical information, 
and exposure to variou.-. people and organizational styles. Industry has an opportunity to 
utilize the talents of capable students and toe v. luate and influenee the university curricu- 
lum. Students are provided with nameo of eoi>pe rating companies, automatic placement 
is not implied. It L-> expected that the student will be interviewed and meet employer's 
standards before a position is fUk-d. Prioi to aeeepting a position, the student must 
demonstrate that it i» related to hi.-, career goal (his teehnieai eoneentration) and is of an 
appropriate level of challenge and resix)nsibili[y. 

Another bit of evidence of the roults of conscious efforts to create a total environ- 
ment to accomplic^h niia.-^iun.-. and goals may be meaningful to those who like to compare 
thmgo quantitatively. What fuIlow» doe» that for tlie department and compares the years 
1967-68 to 1973-7-1. 





1967-68 


1973-74 


Job Placement 


100% 


100% 


Total No. of Undergraduates 


'70 


381 


No. of Teacher Ed. Majors (Total) 


170 


381 


Industrial arts 


170 


195 


Voc-industrial 


0 


18 


Tech. College Teaching 


0 


7 


No. of Technology Majors (Total) 


0 


161 


Constivpction 


0 


23 


Design 


0 


37 


Electronics 


0 


11 (new in 1974) 


Environment 


0 


5 (new in 1974) 


Instrumentation and Power 


0 


15 


Manufacturing 


0 


32 


Visoal Communication 


0 


38 


No. of non-major students served 


98 


740 


No. of funded research projects (profesiors) 


0 


4 


No. of non- funded research projects (professors) 


0 


4 



102 

n 

106 




No. ot itodent (undo'^Qraduote) research projects 



Approx. 60 f 6 
research rooms 
assigned 



No. oi student (graduate) research pro|ects 



Approx. 80 f 8 
research rooms 
assigned 



No. of consultations to edocotioo 

No. of consultotions to Industry 

No. of sommer wortcshops or funded institutes 



0 
0 



12 

3 
8 



lk.-.iJt.-> liK' Many p<).->ilivt valuta itiiplud in the f*)rcgoing, sc*. thc.-^c aJJeJ but 
tni^xtrtant valuc.-^ a^v ruui^ to v->iuJ^.at.->. 1 roui the .->tuJc'nt [\nni of the cftt>once of 

the vnvirunmtnt i.-. v)ptivm.^. v)^)t^vmc^ in v\hat tu .->tudy, v^ptiun^ in carver choice, a^ as 
noiUL frtcvlom tu delay binding JctiMon.-^ fura«warcci, l.arly participation in research 
anJ v\oxkin^ on project.^ \Mth graduate .-students, and proftft^sorft, whidi kt> fostered in the 
<. nvnonriicnt, lo insaiuabk and indeed mimeaouiablc <is> thc> contribute to the personal 
and professional gro\\th and dcvc-lopmcnt of the* stuaent. 

[♦Kativm v>f v)fficc»^, v)f student and faculty loungcv>, ana UKv physical arrangements 
havv ijrv>vidcd priva^.y v\hen desired and have prv^inotcd desirable inte^'action among staff 
and faculty and students, 

CONCLUSION 

Ue have ^tosvn, but growtii wAi> not a primary objective, Uather, \Ne set out to 
oircngthcn an cxu^tin^ industrial arto teacher education program. As we speculated on 
the jub be to re v^e pur|x>»c fully tried to achieve an environment for pe\}ple — one which 
Av>uld .-^tiiiiuKitc Uu>.->e activitK.-^ that ^^c judged valuable in education and in indUAtriai 
tcehm>iv>^>. oi/e ce rtiunly rtcein^ tu be a factor in achieving some minimum elements, 
hot de.-irc, ituiude, cuiiiuiitnient to excellence, hard work, and cnthui>iasni are attributes 
out v*f wiuch tile envuoniiient grew and which the environment continues to foster. 

D> . StieicKicr o Professiji and Chairman, Depaitment Industrial Education and Technology, Bowling 
Green State University, Bowling Green, Ohio, 



The Large Department Environment and Quality 
Industrial Arts Teacher Education 



Ibe moftt chalienging ta^k facing ccucator^^today lo that v^f providing contemporaneous 
and quality education for Atude-nt.^. I roperly executing thir* ta^k most compelling tn 
the field of teacher edue<itiuii, rtinee each product of a teas^her education program svill 
eventually have a profound and lengthy influence upon liundred.-> of elementary, middle, 
and high ochool .>tudent.> throughout hi^ or her teav^hing career. In support of an up-to- 
date educational program, ohane and .-jhane ^l'^7lj.->tate, 'Our present knowledge depreci- 
ates rapidly, ha^ lery .-^hort validity, and mu.-A he corrected by careful and continuing 
opeeulatioii aixjuL our role in an emergent ^\orld {p. ^4i^}/' speaking of this need on a 
college IcVel, Martin vl'^^<'^> v'*ugge.'%to, 'The prime need no\v m higher education io for 
men and m.^titution.-> vsho have the eouiage to investigate p(^>soibilitics fot alternative 
future.^, tv) -»hapt them into actual niodelo, and to put thooe plan& to the test of practice 



l>ur t<u^k in industrial art» teacher education lo further compounded by the fast- 
evolving teehnology of invluotry. In tlie book, Kdueationai r'uturt,->m iV85 (!laek, Briner, 
kne/evieh, Lun.^dale, Ohm, broufe, IVTl/, it k-> stated. "In the late iy6Us, many .segments 
of our rtoeietv reflected concern vsith the sequential but inie ractive phenomena of the 
knoAlt'dge cApKioum and technological revolution, the thrust for innovatiim and change, 
and most recently the ability to cope with and adapt to rapidly accelerating rates of 
change (p. v,)." 

nuift, the- quality teachei-edu^atiun rtchctna i^ de-pendent upon the interfacing of 
adequate fmancMl tc.M>urce.->, appropriately prepared profe^rtorrt, an empathetic and 



Teronce Trudeau 



(p. 22)." 
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knovMoUgcjbk- manjgiMiu nt, .up(x>n personnel .sUch as technicians and secretaries, an 
appropriate array of har .!v\at. -,-,otu\au, ami a readv reserve of .students xvho are avail- 
iMe to learn. Obyiouslv, thi-,iiiatn\.ifpo>i)K' and ihing.s mvolve.s a complex onvironinent 
tliat IS readily mfluenced by a multitude of both uuenial and external force-^. 

Helativc to this, U has bi cn suggested that one of the majoi foi\es influencing a 
quality educational environment i.s in.stiUitional M7e ^ilodgkinson, l*>7iu Keichard, 1071; 
X-^tin, l%St, This size influence ha.-, niam dimciiMons, Mich a.s economic, sociological' 
profi-^si.mal, etc. Hie ability topcrceivo,^omroland utili/.v, oi profe.sMonallv mampulate 
when possible and desirable the vump^)nent.s ^uihin the con^tralnt^ of the system si7e m 
necessary to achieve any marked degree of quality education, 

RETRENCHMENT AND DEPARTMENT SIZE 

This country is in the nud.-.t of an economic decline which has generated a demand 
for accoumability in education. Thai i^, the public is more resi.stive to the economic 
supjKirt of higher education \\ithout documentation shoeing its degree of efficiency. This 
could lead to serious loss of resources and ^ubsequent sharp decline in program quality, 
lo counteract this, a move to increase n i;\s generated bv faculty as well as a move 
toward utilization of a Competen^v Based I eacher Mutation v^-BTU) have emerged. In 
the face of this extem.d forvc, dous the large department have an advantage over a small 
one in maintaining a viabK educational environment of ac<.eptable quality.' t.onsider the 
following: 

1. I arger physical facilitv and larger student bodv can lead to increased class size^ 
ind tluH higher PTI generation. Phis notion pleases educational supporters and 
buuget nuHiies rontinue to flow. 

2. 1 arger programs can lead to the "JiviMon of labor concept," w^h each faculty 
member a specialist in a discretesubdivi.sionof the lA curriculum. Ihis can lead 
to more efficient teaching, and a subsequent leaminf^ environment within the con- 
text of a traditional time-basc\l format or theemergmg competency-based notion. 
I)ocumentation in 'his regard provides increased public empathy. 
(.\ipital investment in soft\\ a re-hard re to support the instructional strategy 
(delivery system) is reduced in a large program when calculated on a pcr-studcnt 
cost bas:s. Thus, supporters t)f higher education are more inclined to support 
such budgeting requirements. 

4. I arger departments can justify niorc administrative, supervisory, and support 
personnel to more adequately and efficiently direct and support the educational 
program. 

The larger program can operate more efficiently in terms of "input dollars" and 
competency output" and v^ili be les.s adversely affected bv economic rotrcnchmem. 
I hat IS, they can more adequateh ju.^tify obtammg, and more efficientiv utilize, the re- 
sources available to achieve a high-quality program. 

THE PROFESSIONAL COMPONENT 

When ore obse;Te> the profes.-^ional lA courses and the accompanying student teach- 
ing segment, the advantages of the larger department become evident, i he following 
advantages are worthy of consideration: 

1. Lar>7.er enrollmcw justifies larger faculty which can be diversified in such areas 
as l>hilosophy of Technology, lA Theory, Student Teacher .supervision. Tins pro- 
vides in-depth as wdla.-> breadth of profesMonal content for quality student growth. 

2. "'Teaching centers" may be .^et up that provide correlated professional courses 
simultaneously with student teaching in the field. Tins requires a college faculty 
specialist to manage and conduct the "off-campus" center on a full-time basis. 
To justify this, large numlK\*-s of participating students, as found in larger de- 
partments, are necessary. 

The close correlation bet\\een theory and practice, both taking place in the 
field, lead to a more efficient and higher quality student teachmg- professional 
experience. The swdent is functioning in the "real world" that cannot be repli- 
cated on campus. \s stated by Pitkin and Beecher, '"Colleges and universities 
have come to look upon planned off-campus experience as a valid and important 
part of the educational process (pp. 174, 175)." 
\ The utilization of conttmporary enJucational technology in the form of closed- 
circuit TV for monitoring and critiquing .swdent presentations is possible in a 
larger department because the initial cost-per-swdent is less than in a smaller 
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i!i|MMiu<itt. ilt*^ ai»ni<^l*.a«. Jl)a*.k -viudtui {h rt<«rnian<.c kMJ> to rapid and 
».ltuuii« hiUiii jitu^^ih 1^ lugaiiv*. a-sp*.*.!-. irt^ Inn inai^*d and |>o.sittiv aspect ^ 

"^vk^-rak and McU>nald ^1 ^^^U^^^. Uu^ ciij^rc^ iit t«.».hnolo^> a^ employment of 
**p^ r^onn*.!, c^pa^.*., «,iiuipnKm, and pr**«.<.cv-., ».a..h lor ns tno^i ^{(i^win inu'nd<.d pur|xif»c, 
but all in inti rr*.lati.>n,>lup and in tunc ^uth .mku :\ and cmironmcnt ^p, 4S)/' Mie 

lari^^r dipartnum, wnU it. iuor^ duci-vihid fa».ult\ and favilit\ (Ixitli on and off campu^) 
can provide a bn»aAr and nior^ r».K\ant prof«."^'^u^aal '>cqucn«. c due to tho advanced 
educationiil technology that !.s ivksmMo. 

THE TECHNOLOGICAL COMPONENT 

Ihc t«.\hnv,lvj^ual a.^|n«.t .»t tlu indu«>triai art> t«.a«.lKi edu«.atiun curruuUun i.s moM 
impi^rtant. Ihicv ^^a.-v aunti.mcd pr».viou'vi\. U>^> tiK larn<.f department have an advan- 
tJ^xe* (,*onsider the>e: 

1. 1 JJ'^^.r cnrollii *.nt allu\\,s faculty .-vpc^.iahzatum in the di.«>^.rete lalxiratury area.s 
of induj^trial art-. Hu.-^ alKiw.^ .-vtudent.^tvi.^elea prv>feh^or>, a^ opposed lo taking 
"iiho's availahU." Ihis niotivaung faaor, ^vJupKd mdividual favull\ ox- 
pertl^e, Icad^ to qualitv >tudent j^roiith. 

2. vpe^iah/ed and div*. r^ifud laboratoue.s and tiKir a*.* tpanvin^'iardsi a re provide 
in-dcpth and vanabK .-vtudent experience. >. I hif% would alM) mJude micI' diverse 
a.speotr. i> 1^ and 0 uork, along \Mth ^.onventivmal lalxirator\ experience^. A.«> in 
the professional vohi|x»nent, tlu te^.Lnulop«.al dmien.sum ho^ the advantage of 
adv anced ulu^-ational technology due to facult\ and fa«.ility diver.sification. 

THE HUMAN COMPONENT 

Hk larger fawiilt\, with it.-* a,.*.ompan>ing .sp*.*.iali/.ation, i.^ able to provide gencr.il 
a- vuU i- -p<*.iali/«.d student adM-vtuunt. I\v equitable divi,-> ion of .student advusement 
load, the -^tudent-advLsoi* ratio is not unwieldy. " 

"^intC favuIlN ^an .picialu*., total coniniitnient tohiMir iur .specific area is po.s.sil)le, 
a^» <>p|X)sed to ^.pIlt comnittnient to several area.s. 

SUMMARY 

The larger departnant>> appear to haw ^Jvaniage.s in Die following c.itcgories: 

1. \bilitv to mt^^t \\w *.vonomu rctr*.nchmcnnhruughtnorc efficient u^e of resources 
\ihilo providing a quality program. 

2. nivcr-^ificd faculty who individu.ill) provide in-depth expt*>ure .md collectively 
provide breadth of offerings in all phases of lA education. 

\ l)iver>ifud l.ilxjratorn..^ and cla.-»nKJiii.> tii.it induiduall) provide i n- depth ^-jtua'nt 
experience and collectively afford breadth of experiences, 

4. TIk advanced due at tonal tcchnolog) afforded h> appr»ipriat^' ioinbining of varied 
facult\ .-vpcv ialuatiun .ind dive ratification of hardw.irc avail.ihie within the '.ontext 
of a large program. 

\ Identification with a .specific arc.i of I A leads to a stronger coiiuintnient than i.s 
found by splittmg .illegiiince to t\io or more area.'i. 
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Preparing Industrial Arts Teachers: A Faculty 
Perspective 



O. Wayne Becker 



The purpose uf ihi» |;rc.->cntation la Ut appruat. rh\. .->ubjcv,t I xccllcncc and the l)c- 
parmicnul rnvirvmmcnt. rrcparin>: Indu.-^trtai \rta l Uicra from the perspective of a 
rclativel) amall department. 1 am vurrentl> one kA fivr f Jll-tinie facu!t> comprising an 
industrial education department. I ornial educational programs lifted in my vita are. 
high school diploma fruui a graduating v.Iaoo of lvvcnt>-eJght students, BA in Induc^trial 
I.duc.tion from a department containing iwo full-tin facult>, an MS in Industrial Arts 
from large departmental faeuity of over ivvent> nieinbero, and an l.d.D. fiom a big ten 
a».hool. I have come to realise that oi/.e of the otudcnt bod> or tae number of person:> 
Comprising the departmental favult> per oe doe.>> not dirccth affect the educat;onal pro- 
gram to anv grrai extent. Factor.-* other than oizc of department art ir.ore directl> asso- 
ciated With the qaali;> of the educational program, A department, small or large, can 
take no pride because of ito ai^e alone, l urthermore, large departnie*nto do not clearly 
have an edge on educational quality, a^ might be common!) assumed, 

Kcoearch interest in c liege environment consists of exploring nevv \vays of viewing 
and measuring tht stvie of lift, and atmosphere ^Mthm the inotitiitional context tliai affect 
kariimg and growth of iic> .-.tudento. Oreooel and Mayhew ^^'554), Lddy (1959;, and Jacob 
^^195(i> .7pcculau that theie is oometliing about the total atiaosphere of the college and its 
program^, and particularly about its pter-group associations, that is .significantly im- 
portant. 

Tilt diversity .>f abilities, backgrounds, and aspirations of students, as showTi by 
Darlev (1962> and Mc<.,onnell and Heist <1962), exprc\si> more about the environmental 
traits of a college than do differences in faculty and departmental organization. Astin 
(i962, concurs tliat output of a college may .dimply be a function of input in the main. 
Preotigioiis st-hools such as Harvard may be great beeausc they accept only great stu- 
dents. Therefore, before ont. can assess the output of a department, the input variables 
must be controlled. When many college campuses are seeking greater numbers of atu- 
dt-nts for economie aasons, schools, andparticularly smallones, cannot afford die luxury 
of screening its students, either at the enrollment or process stage. 

In studies by l\ue (l')64) and Kirk <19{>5>, c>ubi>tantial differences in environmental 
prtss traits within different departments were found, but the traits exhibited by students 
wtrt mort. attributable to the environment of tlie wholt. t-ollege than to a particular de- 
partment, ITiis beg^ the question, 'Who i;> responsible for the training of the industrial 
ario teacht. r, 'ht. department or the university The answer seems to be the university. 
These finding . suggest a nuso-actum concept of educational impact, tht. more massive, 
cumulative, and congruent the stimuli are among the various departments of the univer- 
sity, the greater io the impact upon changing tht behavior of students. That is, when all 
functions of tile university work toward *i eommon goal, the end product, an industrial 
arto teacher, will possess greater potential than is po:,sibIe with the industrial arts 
department operating in isolation from otlier university departments. 

Work by Becker based on directly observed events and behavior, attributes 

the vjuality of student response to be largely a function of how that student perceives the 
institutional environment. If tlie student ^en^e^ he or ohe lo a member of a meaningful 
and demanding department, the response will correspond favorably, irrespective of de- 
partmental size. 

Coyne (1^70), in tiis assessment of the directions to betaken m training qualified 
teachers, fiillu wed-up the |ob pe rfo nuance of control and experimental groups, lie con- 
clueled that any well-planned purposeful program in teacher education will produce skilled 
and competent teachers, secondly, all students benefited greatly from the student teaching 
experiences, thirdly, early exposure to pubUe school programs a^jsisted the student to 
determine whether he or she wanted to continue in teache r education aad if sO at what 
level, anel lastly, courses associated witli in-school involvement help students perceive 
and analyze ela.^oroom situations. An outstanding trait of thi.-. study was t\at it had a 
built-in capabdity for screening candidate©, perhaps the screening aspeei accountcrd for 
most of the improved performances of the cxperimcntnl group. 
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Trum ilu pt.'.^pivuvt of f<uult> member amon^ *i tuul of fiv-- cumpri.sing the 
Jt^-^tirtiucm, i\u I iU |»Lis* J b> i,» oii> lutntbtr^ Jiffcr^ m.irkcJU among surge and »mall 
JcfMrimcntft, 1 rtCt.harJ tl >7.i; fuurJ roK c^pcviali/.ation can bv ^na often is nuicli 
narruucr ar»iung f<icult> nicntbcr.-^ im iar^c ca[iipur><.d. ,:>pe«-iali/>*ion, often allowing 
fur ^rtJttr effi.^Kni-> anJ^f^atwr Jtpthof tdvuatiunal «..\pcriencv , max nui b<. a.'> important 
lo the trainmg uf an mJu.-»tr»a' art.-^ teachti a** profe&^eJ »)> :>oaK .>»f my »-ulleague>. 
The vt.r> nature uf mdui^trial art.^ ^-urritula mcluJec. a otuJx ot the \%hoi,.nehj>" of mJa&- 
ir> .in m.-.titution, cun^iJcrmg b<.»tlnt.-»bc»u4UialanJ vlccruucntal cffvv.u un tht ^ov letal 
culture. To KhKVt the "whoLnc^.-^'* objective, a broaj .inJ integrative input i» requireJ 
on the part of the faeult>, Fhio objective io achieved nut b> the number uf facult) mem- 
ber.^ ufi hanJ but b> the breaJth an J integrative ability of each individual faeult) member, 
Ljch faeultv member niuc^t h.ive breadth tu :>atic«f> the educational ubjeetive^ of industrial 
art:?, 

UoUej* pertaining to group dvnamic.-^, interaetiun proeeoo, and te.miwurk aniung in- 
Ju.-.truil art.-, teacher training facult) are important eun;»idcration» when determining 
f.Kult> effectiveneoo, The verv e-mail and the vcrv large departnient:* may both *suffcr 
Jc* a r«^.-»viItof .-.Kee r .^i^v v\hen.ina.-»c»ev^oiiient jf the qu.ilitv uf group pruee^nes i^ tabulated. 
But fe the range beiA.,cn the verv .-.mall and ver> large, factur&uther thap. &ize control 
the group d\'namk\'4 of departmental faculty, 

\unieruu> otudie.^ on .^ize of .student bod> and vla&o 31/.C uffer oome idea& that pro- 
vide in;»ight pertaining to the e. Nee Hence of industrial artj> educatiun bv inference, Aslin 
and IK>Iland^ I Hil,>uggcc.t that largerotudentbodieoare ^.haractcnzcd bv more aggressive 
bc!tavior, e.\hihitioni.^iu, pr.igmati.^m, heterosexual activiij, and more deference showTi 
tuAai J fasulty, »\hiK in the .^malkr student bodies there is more academic competition, 
mor: r'^riMiig U^r mtelleccuai a^huvement, and greaier in\'olvemcnt in campus activities. 
The oiiiallei c'tudent bodies exhibited a greater degree of fantasied achievement and were 
more enterpri.'^ing. 

lilt entt t pricking trait h.is been noted bv the presenter uver a period of some fifteen 
y -^Mr,. U appear.^ that the products of .^mall departments, often of sub-standard facilities, 
sv>mchu^.v functwh surprioingl) avII when thev accept teaching posltlon^ that represent 
.^ub-otandard f.icilitico and below-par educational pr^igrams, Iln^ achr. vcment motiva- 
tion, ivhile not objectiveiv investigated, appears to be higher than for those having been 
iraine^d in well-equipped facilities. 

Teacher education qualit> Aao .Lsses.^ed by Olsen ^N7l>by u»ing the criterion meas- 
^f*- indicator .-* i)f i^uality . In the otudv, .-»even intemai classn»om variables explained 
significant proportions of the criterion .^core variance at the secondary .school level, Tlie 
variables, lifted in order of importance, arc; i> the ot>le of e-due.itional activity, 2) the 
subjLet taught, i> class aize, 4> grade level, 5> tv-pe of tea».lier, (>) number of teachers 
in the room, and 7^ da> uf tiie week, Tarticularlv high-ijcoring teaching styles were 
c>niall-group wurk, individual wurk, dK-»cUr.siuns, laboratory work, pupil reports, and 
demimotrattons, %vh»le the lower-scurmg teaching stylos were lecture, question and 
aav-Acr .^conions, .-.eat At>rk, teots, and movies, notwithstanding that teaciiei.^ generally 
opend the greatest percentage of their time on the lower-->eoring teaching styles. 

The relationdhii* betiVetn ^^la.-.s size and criterion scores v*as well defined and con- 
oKstentl> favt»red the .-.mailer clas.-.e.-., even when the *-Ias.-. c>i/.e dipped below five students, 
rht .-Ntudy aL-. j .-»howed tu.i- ^wur.d.iry student achitvement decreased when more than one 
tc.uher operated .-.iniultane\ju.-.Iy in the room. Ihe implication of this finding appears not 
to favor placing more than one teadier in a room to off-set the disadvantages of very 
large cla<j;es. 

i roponcnt.-. of .-Nmali cla.>.-.e.-^ havt consistently maintained that tlu advantage lies in 
tht methods that may bt employed by the teacher. Kittle (N5l> asserts that the small 
^I.iftc* allow-, for greater varieties of e\peruncc, expKiration, personal attention, teacher 
KnwivUdgv of individuals, and interpersonal relathms. However, Kobe rson ( 1 059^ found 
tlK mo.^t cono-.-^tently-ustd tt icntn>j method wa.> the lecture m both small and large 
gr*iup^, md McKenna and Tugh »tatt that iu)t all teachers, given a small group, 

will adopt a method of optimum compatibility with the small group. 

Vincent il''f)C>> .-.t.ites that leoeareht r-. i>f class siZe investigate five general types of 
^.nt<.ria. economic efficiency, working condition.^ or teaching load, opinion of teachers 
igenc rally favor .^mall cla.-.ser.>, effect i^n pupil.-* as mea.^ured by achievement or adjusl- 
aunt, .ind d.i.^.-N activitie.-. ni ide pi>.-.sible or prohibited by group si/x. Wlule class size 
and departmental .^i/e are nut .>ynunyiruju.s, .si)me interesting inferences .surely provide 
.^oiue food for thought. 
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Frum iii> pvropt».tivt, tht ta.->k of bringing about a signifiomt curriculum change 
within j>hurt periods* <»f uua. iuur%. Aitlur* th<. rc*ilm of pi)&&ibilit> in a t>mall depart- 
ment. The lag between tht buih of vxlucational design and implementation ean be much 
less in a small department. 

Man> pubh^ &chool diotrivta do not look to tht very oinall teacher training inotitutiont> 
for tea*:hing vandidatei> at the outi>et. credentiali, of peri>oni> who graduate from a very 
omall Jtp*irtment, hou.-,ed v^.thm a verv omalKolIege, loeatcvl m an isolated geographical 
-ifsj, oft*.n Ju notpre.->tnt.^uff»vKntj»upIiL->tuationfor tht publiv ovhool personnel seekers. 
Cirw, hu^^ever, niubt bt taken by publu .^diool tmployinent agencies that they don't gen- 
eralize to the point that they hirt only from t!ie large teacher traimng mt>titutionb without 
fir.>t inveotig.iting the quality of cdu^,ation*il experience th, candidate briiigb to bear on 
the available teaching position. 

In Jaae^^ing excellence of education.il environment pertaining to the preparation of 
industrial art^ teachers, the following factors mut>t be analyzed: first, the size of the 
educational environment reprtocnted by the total amount of oervicet> made available to 
otudenta, including number of tea^hero, library services, number of administrators, grad- 
uate ao^i:>tanL», student teaching program, industrial influence, community service, and 
unio»ienes>s of opportunity, i.e., special research projects and input of student body; 
:>econdIy, Che quality rather than the quantity of faculty is moot important. Teachers do 
differ in effc-etiveneso, oo the losue lo not of faculty ;>ize but faculty adequacy, thirdly, 
the adequacy of niatcriaU and equipment relate to excellence of educational experience, 
especially in the field of induotrial education, andfourtlily, the method of instruction must 
be ch'»oen that i^ deemed to be effective for the group cize and educational task at hand. 
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Perspective 



Steven F. Schmit 



The purpoac v^f thia prti>ent4Uiun la to give >uu an idea of \^hat a btudent feels with 
rtspcct tu txcellcnee and the departmental environment. I wac> reecntl> a student at 
Valley Cit> State College, whiuh haa an enrollment of 927 students. 1 also attended the 
rniveraity of North Dakota at LUendale. At the time 1 was there, the total enrollment 
\>.is 156. At no tinit during my college eareer have 1 attended a school r'at had more 
than three full-time industrial education instructors. 

Firo!, vvith respeet to departmental environment, recognize thatonly a student knovss 
how a atudent feels. In turn, a student eannot see things as an inc>truetor. No matter how 
close a rclationahip Jtvelopa betsveen the atudentc> and departmental faeulty, it is impos- 
sible for them to totally understand eaeh other's views. For thio reason, it becomes 
important to obtain atud^nt input to thia diseUc>c>ion of environment and its effects. 

There are many environmental faetori> which effeet the students' edueation. Coopera- 
tion and a unified thruat among departmental faculty ic> important. Do the teachers m 
your department get along? Un't it true that three or four or even five people have a 
better chance of getting along than say fifteen or sixteen? 

Smaller numbers of pex>ple c>eem to relate better to one another. There seems to be 
less chanet for a per:>onality eonfliet wnh c>maller numbers of people than in large 
groups. Of course, in a small department, if they do eonflict the damage is consequently 
greater. Srtidents tend to "side" with instructors. 

Respect for faculty la another variable. If the student feela that one instructor is not 
liked very well by hia peers, the students might also grovv to dislike him. This most 
certainly has an effect on what is learned in the classroom. 

Studcnta generally do not feel thataeademic formality eontributes to program quality. 
Formal titles, auch a© Mr., Dr., Professor, ete., have a tendency to make the classroom 
atmosphere "tight." Are tliese formal titles neeec>sary in today's eoHeges and universi- 
ties'* Many atudcnta feel more relaxed %vhen they can refer to their instructors by their 
first or last names. 1 believe that formal titles are a carry-over from an earlier age. 
Xren't we supposed, as future teaehera, to try to bring our students into a new and mdus- 
trial society? 

In a similar way, elasc size play^ an important role. Where the claas size and total 
student enrollment la amall, the atudento and in:>truetors know each other. If and when a 
student haa a problem, it ean be shared by all. Interaction of instruetors and students is 
seen by students as being helpful to their preparation. 

Another advantage, from the students' viewpoint, is that when all the instructors 
know all the atudents, they aremore willingto have an "open door*' pohey with their labs. 
Instructors aecm to be willingto go "out on a limb" to give their atudents an opportunity 
to help develop their skill:> m an unsupervi:>ed lab. Since we are the professionals of the 
future, why shouldn't we be given the chance to demonstrate our abilities? 

When instructora have a .^hunee to get to kaow and trust their students, their trust 
and respeet are felt by the atudent, no good :>tudent is going to "kick a gift horse in the 
muuth" and endanger thia re:>peet. Studenta want respect and certainly need it to develop 
self' confidence and initiative neeessary for their future professional roles. 

Ju5t a:> a small number of in:>tructors are able to get along with each other, small 
numbero of atudent:> willdotht aame. No matter how good a relationship the students have 
with their instructor, no one quite identifies as well as do two students. On the small 
college v^impus, everybody knows everyone wise and is consequently more apt to ask for 
help. Students probably learn more from their peers than anyone else. Instructors may 
lecture on a oubjeet fur houra, but the atudents will sometimes get more out of his lecture 
by talking it over with a few* friends. 

At a amall college, the student has an opportunity to be an individual. After a couple 
of years, >uu can be known by many of the faculty, lliese faculty members — the men who 
care — have many good ideas they are willing to share with you. Their ideas are about a 
wide range of topics, all of which help you along in your education. 

It is a fact that many small colleges cannot afford, or do not have tlie space for, 
larger, more technically advanced equipment. Now, before we consider this tremendous 
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Uic^aJvantagc, kt a.n a^k. U> luauv of ihuu.^aiKK^ of .->uiaHci oi even larger j>choolb have 
thi^ txpc of equipuant ui >t>.K^ It u-. nu< that tht uLa of inJufttnal education advanc- 
iri by k'jp.>> and Lxjund.-., but -vhool du>tiiLt.->and i»ovcrnnient fund.'> fall far sliort of meet- 
ing tlK nccJc; of all the ovh^>ulo, L onscqucntU, do potential tea^iierb need exposure to 
very sophisticated equipment? 

1 don't fed a.> thou^li 1 havt been cheated, educatu)n-\M>c, b\ attending a stuall col- 
le.^e: in man> \\a\.->, 1 tbmk 1 am better off. I am not u.^ej to all o{ the advanced cquip- 
nunt, and %vhcn 1 get out into lU %\orld of rcaiit\ 1 will not nu.^s it. A hat about tliobe wlio 
are not u.-»ed to being \%ithout it' ^ov^ are tht\ going u cope \Mth the situation? 

\t the omall college ksd, \ou have a grc.it op|x>rtunit\ to get out and mingle \Mth 
man\ pcHiplc. People miturallv .->c'cm to be more friendl) in .smaller groupb, 1 believe 
thio factor help> the student.- %\hen thc> arc out teaclung, lliev have the ability and kno\\ 
how to get along \vith nian\ iypK.:> of pc%)pic. it ib nimph a carryv)ver from their college. 

In conduction, ma> I encourage >ou a,-- indubtrial artb teacher educator, to involve 
>our -.tudento m all of >our activities. Give them an equal vote in your staff meetings, 
have them help plan and de\cIop \our facditicb, and give them the opportunity to be the 
profcr..>ionalc> you Ai.->h to deVLU>p, Help them learn, but you aUo tnubt let tlicni teach you, 
\\c have new and r.ometimeb better ideas \shich can be a great help in fuuirc plans. 

Mr, Schmir h on insrrucror ot Linton High School, Linton, North Ookoto, 



Cultural — Societal — Technical Aspects of Futurism 

Marshall S. Hahn 

No doubt .-^omc of you arc expecting nie to li^t many of the technological activities 
that arc going to be happening in the near future, 1 could ii»t Ute rally a tliousand and one 
different thing.-> that are being w\orked on and dcMgned and will happe;i or be put into pro- 
duction in a fcv\ >cai\'>. Bat then, moot of vou iiave read and heard about thebe thingb too, 
and no doubt the vauou.> gue.>topeakcr.->andcvcn the meniberb of tiii.s team will be extoll- 
ing ^«mic of the thing.-> thjt are productb of futurism, Mobt of tlu -e fall in the iiardware 
varied), I happen tu *.on.>>ider thcbc important, but 1 want .o go in a ^ligiuly different di- 
rection. So if \ou \\ill bear ^Mth me, 1 hope 1 can make bensc ;tut of my lelcab so that you 
Can understand %\hat 1 a:> one of a group thmk. It will K increasingly difficult for the 
members of the pane! who follow mc to do their job unless make bcnsc, 

I ct me begin by a.->king vou a question, Uhatdo yuu bce m society that irks you? 
'.Vhat do you c>ce in .-society that you deplore, that you ^Mbh could be helped, improved and 
maybe solved'' No\\ 1 ha\c no idea of wlui you are thinking of, but 1 have bcveral, and 
they will come out as 1 proceed. Now that you have some tilings in mind— can you tell 
m< huvv they are going to be helped, improved, i>r solved' \ou look deep into your mind 
and say that in the future 2S year^. we \Mli have all small cars on the road, an honest 
pret»ident, and very little (K>llution. vVell, let me assure you, it is not going to happen 
unler>c» v\e have «omc ehangcs m.ide .someplace. Look at society and abk yourself, "Is 
^oeiety getting better^" Of course you oay, look at the miprovcnientb and the standard 
of living today. This is becau.-^c of technology, I et me request you to look at it from 
another aspect. Hit i.-,.-%ue i.-%n't lio^ much better life is nov. compared to what it used to 
be, but ho'.v bad society is today compared to what it could be. 

The evidence exists tliat too many people are rotten to the core, The impending 
oeandal di.^cu.^.-^cd in the recent senes of article.^ by tile New \ork I imes siiows tiie moral 
tone of the athletic departments in our coUcgeo and univerbities around the country, Ihe 
v-,ireaking that i« being done and encouraged by ma.-^.-, communications is a disgrace, Ihe 
pattern.-% of our nation.il an».i local politicians have let the flood pour through tlie ga'e. If 
yuu ^^.lnt to farther, examine a.>> cloacly as you can wh.it liappens in industry with oil, 
milk production, gram r.ak.>>, .ind alx>ut a^ many Heiiift as you would care to examine; 
each will be found wanting. 

1 asked you if oOciety was getung better. If it i^n't getting better, tiien you realize 
lliat society dtiesn't improve itoclf unless .-^ome thing causes it to i)e improved, llie adults 

110 

ERIC 114 



in oucict> arc Kyund oat general range uf innucncc, V\ hat s\e can help to change m 
uoticty *^an onI> b*. vtuuigcJtliiuughtlic mflucnccyuu <ind 1 bnng u|X)n the youth of sot-iety. 

ImmeJiatcl) )ou pay, it hard for .^t^Uix>!.^ to change .-^ocictv. 1 s\ould be the first to 
agree, but there lo no other effective v\a> than through the >oung v\ith education. Nes\ 
knos\lcdge or in»ight lo the only babio for ehange. 1 he young mubt be educated to the iU& 
of society, and they must possess a will and a desire to improve. 

In the Marvh ioc>ue of M b T, our colleague from Uebtcm Wabhmgton, Tred Olson, 
stated that philosophy ohouid receive liiuncduite cognition and attention, and with an 
appropriate philobophy in nund \\e .should keep a watchful e\c on technology. 1 otrongly 
urge ca^h of you to go back and read ^\hat he oaid in that article. However, our passion 
with humanism niuct not be blinding, lluiiianicni for humanioin'o ^ake ib jubt ab irrational 
ao change for change *ooake. otudento muot begin to develop a life detcrminibm philobophy 
at a Very early agt ^o that humanibni vmII become dctenninibm for HUMANITV rather 
than fur induiduahom. 1 recommend thatabeducatoxo svc begin to prebb for comparative 
philosophy to be included in the junior high school. 

Can our govermiicnt improve ourooeiety by Icgiblatum^ \ou don't legiblate improve- 
mento in oociety. \ou don't legiolate i:nprovemcnto m bchoolb. i>chooi» ab we- know them 
will change conoielerably in the near future, therefore, 1 look to education to make the 
diffcrenec for improvement in bociety. If s\e in the bchoolb can'c make a better showing 
in the future ao cultural problem oolverb and cultural mtci-preterb, wc bhould give up. 

\o an industrial educatoi, 1 am not ready to do thio. But there are some around the 
country who feel chat time in clobing in and that we liad better begin to change our dated 
currKulum to the oDjcet of a definition ihat ib adapted from Maley of a few yearb ago. It 
lo a phiIo.->ophi*.al jx>int on \vhich 1 preface my remarkb and hope that they will not bore 
you but help you to oee juotification for change in moot industrial arts programs. 

THE OEFiNlTiON. Industrial art& i> an area of &tudy that explores th^ lamtftcatton^ of Technology «n 
and^ or the >Otutiork of major social, envtronmental, and operational problems facing 
mankind. 

If you recall, another defmition of many yearb ago that had a oimdar rmg when it 
vvao given u^ed the phra.">e "...and the oocial implicatioUb the man-made changeb have 
upon man,** There lo a .->imilarity in the two, and both are burcly applicable to today *b 
society and to tomorrow's lA, 

W ith that bit of philobophical orientation as a babC, let mc anticipate a question. 
What hacj all thio to do with lA,' It oteiiio from tiic philosophical point tliat in the definition 
We ^pcak of societal problem.-. Industrial artb bhould havi ar> part of its base societal 
probleiTio rather than mdubtrial problemb. How would that work.' If lA were to be de- 
veloped with Tc^^hnology ^capital V) ao itb teclinical babC and oocietal problems caubcd by 
technology a* itb working baoc, we would occ lA ab a different bubjcet in our schools. 
Let me explain ihio a little bit, bucauoc you no doubt arc thinking that technology ib much 
too large an area to try to covcrand develop technological undcrotanding or technological 
literacy in a great many of our pupilo, V^c really cannot bay thib for . ure, bince we have 
never accepted IXV'ore*b challenge to complete the taxonomy tliat would make it more 
intelligible. But wc know and admit that it i» a very large and complex i>ubject. To try 
to make it understandable, 1 use the following illustration. 



TRILOGY OF TECHNOLOGY 
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OeVore called bin ihr*.t aicao ufi>uiJ> tlutmadu up tcxlinolugy the cultural umversals 
of production, coninumicatiun, and tunciMctatiun. I call tiitoo the trilug> of technology. 
Now It you look carefvillv, >ou bee that the umverbalb overlap with each otl^er, and the 
most important overlapb are thobc whete all three make up one area labeled ni, Thii> ib 
the most important area to be concerned v\ith m teaching. Thib area ib ba^ic to all diree. 
One of the subjects that I feel mtist be considered m the btudy of I A is energy. Man is 
another area of stud> tliat falU mtu all three areas, and therefore woukl fall mto the 
basic trl area. Computers would be another aica of study that should be very important 
for lA to swdy in the near future. Kight now, 1 see it falling into area ^?2. Unergy is so 
basic to the otud> of Technology that none of the other areas can function witiiout it. Man 
cannot function without energy. Now 1 don't mean energy as it is related to the one- 
cylinder gasoline engine that we find on lawn mowers and go-carts, as is usually the case 
in most studies of energy in industrial arts. 1 mean a thorough study of energy and how 
it is related to Man and his society and all the trilogy of Technology. This study includes 
the reasons why Japan found itself short in the face of the oil embargoes, why the Ameri- 
can public is finding out that its wa>o of wasteful and indulgent consumption are coming 
to an end. W'c have to change, and we have to do it now. The schools should be leading 
the crusade. If they aren't, why aren't they^ What are we m lA doing? (Speaking of go- 
carts,, have you noticed the sophisticated knowledge base that go-carts have evolved 
through'' They are almost too sophisticated for most industrial arts programs of today.) 

This projxjsal doesn't sound like lA to some of you, I am sure. Remember, it is 
based upon the philohophical statement that lA is a study of Technology, and that capital 
"T" indicates that it is broader than hardware. Technology has to do with the kind of 
thinking that takes plaec m man. Indeed, thinking, planning, looking to the future are 
among the highest forms of activity in which man can participate. Technological fore- 
casting i^ a method of projected thinking. It should be a technique that is learned through 
industrial arth. Technological forecasting and technological assessment are tools the 
thinking man ucieo to ooKe problems. The industrial arts definition that 1 used earlier 
is one that includes teachers of industrial arts a© being cultural problem solvers and 
Cultural interpreters. To me it is more important that we gear our programs to look at 
the effects uf paot and future technologies upon man and society than upon individual skills 
and problem-solving capabilities dealing with individual materials like plastics or woods 
or with individual tools used m these areas. Indeed, individual oubject areas like woods, 
plastics, metalo, and graphics have no place in the curriculum of the luture. That just 
isn't the way it is in the environment or society, Everyone and everything has multiple 
interfaces, A much more broadly based curriculum is envisioned. 

In my classes, I describe these individualistic courses as colored balls on a Christ- 
mas tree. They are directed toward separate entities, and the whole area of interaction 
on the ecological system is overlooked. The interfaee of one to all is ignored, and if we 
don't put them together, how can we expect the future generations to under^^tand the 
dynamics of the environment and the impact of technology on man.^ We live in a highly 
complicated closed system which our otudents must come to know and understand. In- 
dustrial arts, as well as all of education, must aid Man in understanding the systems of 
which he is a part. Man is not just man for man alone. The knowledge and understanding 
of concepts must be understood and involved to such an extent that they are internalized 
to the point that natural reactions and responses by habit are made to various stimuli that 
are not contrary to the environment and Man's purjxjse. The buying of compactors for 
garbage disposal does not engage the real question, \ our unconscious respons^e to the 
chemicalized additives in food should be not to eat them and therefore not to buy them. 
In this case the real behavioral objective of education becomes considerably different, 
1 have yet to see a competency-based teacher education program that devotes equal time 
to both pos'tive and negative sides of industry, \ou noted, 1 said equal time. Are you 
doing it'* If not, why not? What questions are you engaging? Are you engaging the career 
education program or the Man survival concept program'^ 

In my studies these past several years, I have come to tlie conclusion that one of the 
societal problems with which lA should be concerned is energy, as you have already 
heard and seen. How long would that problem last? Let me assure you that it is going to 
be more lasting than career education. It won't last only as long as the last office holder 
in HEW, it will out-la^t several presidents. Please let me come back to this later. ITiere 
arc some who go so far as to say tliat unnl wc reach fusion power, if indeed it can be 
achieved, wc will have energy t>roblcms. They think that dus may be the ultimate solution 
to man's energy needs. 
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Olio [Xiftt rtinurtttr I a^kiU unc of uiy claaacs to accept the challenge of studying 
nuckar fu»um at> 1 dirtctibcd it in the Mai ♦^[i isaUe of Man^ Society / Te^^hiiulogy . The very 
fev>. thatcvtuattempted itt«.ntativclv rea«.hedthceon»-luaion that it would not be the panaeea 
that »oiTian> anticipate. Indeed, beaborg and Lorhoa arguc in Man and Atom that the future 
of tht human ra«.e may very well depend on how man Uaea atomi*. energy. Thi& may just 
Well be another half truth. U ^vc ^o deap^^rately throw out any gain& environmentalists 
have helped Uo t<* achieve, wt rush pell mcil hither and yon without thinking through the 
de*.ioiono vvc iiiakc. may ju&t find ouroelvco half dt&troyed by the eventual &lip of not 
ju&t 346 dvad IX-lO iiders, but thoUaanda to million^ who could be decimated because 
of that first atomic energy accident. 

No one can disagree with the beaborg and Lorlis& otctement. If man uses atomic 
energy in the future a^ he ha^ fioheUfor the whale or plundered hio valleys with opoil and 
tailings, he may not be around to ask the question, ' Is there another way?" 

The quality of edu*-ation of ihe citizen which we provide in lA is directly proportional 
to hio internalizaaon of the concept of working with nature rather than again&t nature. 
The whole business works together. You cannot escape it, 

Larlier I mentioned career education and suggested that 1 would come back to it. 
Much uf the career education .'>y3tem i^ founaea on a faUe Ui^e, \\ork ao we know it is 
changing and will change even more in the near future, C.ould it be that career education 
lo 40-pla3 yearo behind tiiiie' loday and in the near future, we ohoulU be trying to get 
our omdento to understand the natural oyotenio of which man is a part, A new awareness 
of thv. natural environment and a sen&itiveneso about others will be in constant demand in 
the \eaio tu .,omc. We should be working with our students to help them gain that general 
understanding that may lead them to say "technology be damned.'* Technology with a large 
r must be c>tudied from a perspective to evaluate and to help them understand the whole 
syK->U'm, c>o.that individual technologies may or may not be appropriate to btudy or even 
conc»ider tu uc>c in education, because that just isn't the way it is in the environment. 

Recently 1 heard a recording of a talk that I3on Lux gave to a conference m NY State 
a year ago in which he said, 'Texjple Power — ilelU Uhat we' need is brain power," The 
statement is knowledgc-baocd. It is based on information that would lead us to question 
not whether we worry about a job, but whether the job should exist at all. On what knowl- 
edge do you base a decision to phase out jobs at an asbestos plant or a plant producing 
DDT, or on what knowledge ba.se will we continue to dump garbage, industrial waste, and 
human waste into the oceans or rivers? The jobs are there, but the question that should 
be asked is> ' .'>hould they be?'* should we mine coal from a deep mine or strip mine other 
Coal tu be able to generate electricity tooperate heating wires in the freezing tubes of the 
deep freeze to melt off tlie ice so tlie unit can operate and use more energy to recool the 
food which is triple processed and has little food value? 



A HUMANE TECHNOLOGY 

This panel, as well as parti>of the conference, pointi> to the future and a more humane 
technology. It may sound ineonsistent, but coulU it be that the most humane technology 
would be a more human technology.' A human technology that has more human time, 
(.ner^y, ingenuity, and understanding being put to nuiny of the technological innovations 
we luive a^quirexl over the past 5000 years* Ferhapb we should have an equation that 
would allow Us to think more about tlie quality of life. Can we measure the quality of life 
with some of these ingredients? 



Beout).. durobility economy alityofllfe? 



Time of Man 

Lould it be that we a»e and have been thinking too much in terms of "Macro" instead 
of ' Mk ro" tor answers to many of the societal problems that confront us? Hie issues 
of pollution Will be overcome when we as individuals begin to ignore the false benefits of 
bigness and macro structure in our utilities, our corporations, and our goveniments, and 
begin to ask how we ^an help nature, Xlan is human when he ii> at one with nature and at 
pea^e with the world, Ue need a school systen^ that treats the foundations for the quality 
of life. There is more to life than pbi>. Industry will never have a eonscience until we 
have students in public and private schools who are personally making decisions based 
on a sound philo&ophy and not economies and carry thei,e decisions to completion not for 
themselves but for the sake of humanity, vMiat we need aie students who will take it upon 
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ihcnii>clvci> lo <tnal>/i .ocia.tl iuubkiu^, I^ani v,\uii io being done in ihcir communilic\s, 
&tudy Uk effect on tht ->iuall ->caU, pu»iLci tin.' rcculti> to tht ni icru, tind say b lOP or 
GO. 

The qucsuon lo not v^hcthc; v^c c>huuld curuul the Uoc of cncrg>, but how Cvin it b^j 
UolJ %vahuut significant harm tu tht cnvirunnunt, the quality of life, and vMthuut vvtit>tin^ 
our natural resources. 

Thca L-^ real need for intc^iratLd action on th«. part of tlie people of tlie U.b, in tiic 
Aa> of cnttgv utilization and development. Uui piograni» should be tiie iniegiatoi of con- 
v,epto and actiun^ from ».vcrv field and diociphne prec^ented in tlie public i>ehoolo. It 
s>hould be more the venter of the %vhok oeliool ajoteiii, for tliere is notliing in our Society 
that affects us more than the thin^ we call Technology, 

Wha t are doing ^ What a re we waiting for ? 

"C cKipL ration and feIIow.-%hip in the future" u-» a name given to a challenge or requcbt 
for one ot: all, .^onu or man> of >ou to join me in a program of energ\ .^elf-^ufficiency in 
10 >e<irj>. President Nixon ha.^ begun to re -orient oui priorities in national energy direc- 
tion. I have begun a program of energv oeIf-sufficiene> that 1 hope vmII make me and m> 
faniilv energ\' self-sufficient to perhaps ^)0'^v within 10 years. 

1 would urge an> one of you to do the .same. I urge you to join me in a cooperative 
kno Aledge-ba.scd eXpan.->ion experimental program tliat will take u.s througli a vscrieb of 
technical experiences ba.sed on our under>tanding of energy and ourselves. 

I envl^^on e'\periment<il technical v^ork in the arca^s of vMnd generation of electricity 
with .'►toragc through battene.->, vompie^sed air, fl>v^heelb, andh>drogen. I envision con- 
uroion through a .->ericn of events depending on Uic need of the moment in the way of 
production, transportation, or communication for food, heat, light, or air. Further, 
methane g.*^ ^ on^er^iun of manv of our problem^ m the way of gaibage, effluent, and other 
.Mihd w^toteo lo a iiiuot. The individual man will p»obabl> not find mudi cjolaee in fu&ion 
power, but theu i.^ a gieat feeling of independence <ind being atone with nature when we 
utilize tlie oun to do the micro rather than polluting the environment with tlic macro. 
Madioon \venuc hac> u» believing that wc alwa>,s need "bigger and better" or "whiter 
than white" to the point where we are veiy deepl> dependent on others for almost every- 
thing. Perhapo a humane technolog'^ one that Iet.-> us utili/,e the micro human man a bit 
more, lhat ic> >e>u. Kemember — the .■%tud> of the future doc» not necessarily insure the 
f"ture nor the dir^^ction we go, but it at least gets you started to think. 

Come — let us think together. 
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Teaching Strategies in Fu^rism 



Donald P. Lauda 



Reference ih madt to the v\ntingof Dr. Marbhall Ilahn and Or. John Fecik m these 
prucvv'ding,->. The three nianu.>c npt.s v\erc presented in siKvei>.->ion and represent a com- 
ixjsite tliemo. 

Pur the paht (lw >earb, fumnr>tr> have addrec>&ed them&eWcb to eountie:>s ii>t>ues, 
inv-Iading education. Hie niarket ha.-^ been deluged \Mth new books, periudteaU, and eon- 
fe lenceo, all of which have resulted inanincrca&ed awaren<.o& of the future. At the ^ame 
time, It ha,-* resulted in an inerea,'.*.d need for new euntent, t^aehing f>trategieb, and prae- 
tices in our fieK!. This presentation will address itself to tins theme. 

EDUCATION 1974 

It i» no oeeiet tliat the wurld-ohaping eiti^enf> of ihe year 20()0 are bitting m our 
ela.>«rvK»nib tudav. It theoe youngsters who \Vill be making d' eisions about their 
.-c>ciet>, utilizing data and oystciiift unknown today, Uf approximately forty million chil- 
dren who will be twelve yeMro uf age, or younger, m 1975, all will be 37 or younger m 
2U(KJ. The 2Ut centiiry will belong toiheui (bhane, in Learning for Tomorrow by Poffler, 
p. 182). 

Our educational o>v>tem ha^ nut responded to the challenge of the ehanging technology 
and itii inevitable consequences. Morriseau (p. JLl) states: 

We rr.cke !*necr cssumptlons that the world U going to be boslcsll/ the iomc, but m larger out- 
line. 1} leads to a curriculum that conditions children, that sets them up for future shock. . . 
Baslcall/, what today's ^/stem doej 1% to so/ to youngsters that the world of the future is going 
to be more of the same, only bigger ond more bureaucrotized. 

One thing We ean be a.->r>ured uf is that the world will not be the same. The knowledge 
explosion Is an indication of the changes that we ean expect. Currently, enough informa- 
tion lu fill a 24- volume bet of encyclopedias is added to the world's libraries every 40 
nanuic.>. Tlie Tnited .:>tateo government alone generates 100,000 reports and publiaheb 
450,000 artules, booko, and papers annu Uy, It is alao estimated that our technical 
knowledge doubles every eight to ten >ear&. Although the&c atatistic.^, are overwhelmingly 
interesting, they ah">o are overwhelmingly indicative of the changes we can expect in life- 
styles. 

In opite of the changes oeeurring m our society, we continue to work with outmoded 
.-.y^tciris of dunking, 'Ac merely perpetuate schuoU which look like museums as they 
transmit inherited and verified facts. Learning has becvinie a mechanical process rather 
than a human proce&s. Basically we:, like politicians, remain precedent-oriented, \\e 
cling to what worked in the pa.-,t. \\c find it difficult to keep pace with the changing teth- 
nolog) ^technically or philosophically ^\e remain criois-orientcd and respond only in 
tinicb uf dire need, with federal funding serving as our barometer of change. All of this 
Occurs in spite of uur expressed concern for the educational sy&tema to reflect society. 

If wc cannot keep pace With the technology of today, how can Ae introduce the future? 
unc uic*ins Is to offer courses or experiences in futurism la winch singulations and other 
mean^j fulfill uur goals. The number of sUch courses at the teacher education or public 
education level is very small. Rojas and Lldredge j Learnm^; for tomorrow by Toffler, 
p, 345) report that currently there are 350 to 40O futures courses in Nortli America, It 
ii» uni.no wn huw niany of tlieoe arc available to the future teachers of industrial arts. It 
Us undoubtedly a safe assumption to say that the number is miniscule. 

EDUCATION FOR THE FUTURE -CONTENT FOR I. A. 

Lven a cursory review uf currenttextbookb and journals m the field of industrial arts 
reveals that the content is outdated in many cases. Since the lead time of booK production 
Is one year or more after oubmiosion by the author, this is inevitable. However, even if 
these books eould bc generated instantly, they would be behind because they would not 
introduce the students to the world in which they will live. Another reason, and even more 
important, is that as a discipline we have not collectively studied our global culture to 
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identif) the content ^Uu\i cart the iiu>at guixi fur children. PiedbC alIov\ me to be spe- 
cific and relate ouiiic von<.cptn ^vta^h vvili be very relevant fur thobt- 40 nuUion students 
who win be in their prime years in 2()0(). 

Multi-national Corporations (MNC) 

Lebter Brown <p. 210> hab otated tljat the intematiunalization of production may be 
the' muot significant economic phenonjenon of the late tvsentielii vcntur), one which will 
eventually affect nut unly the structure uf the wurld ccunumy, but the global mode of 
political organization aa well. Today production resulting from indirect L'.b. investment 
abroad will exceed $210 biUiun. On the domeatic aide, it lb estimated that one-tenth of 
the L'.o. groao national piuducl i» ai>i>uciatcd with invebtmcnt from abroad. International 
pruduciiun wurld-^Mde now totals an catimated $450 billion uf a Grobb Global Product 
^CCPi of nearly $3 trillion. The future consequence of thib 8 to lU/^ growth factor is tlie 
evenuial e»mergence of a global economy. 

If We rank ibe top KKJ vuuntries and curporationb according to size of CNP or annual 
sale'b, we find that the fir.->t 22 are countricb. The 23rd ib General Motors, tlie 27th is 
Standard Oil, and the 29th i.-. Ford Motor Co. As a matter of fact, of tlie libt of ICQ we 
fmd that 41 are curpiiration.-> rather than ^.ountricb ^Brown, pp. 214-215). bome analysts 
estimate that by b>SO aome .MX) large corporation^ will control 75^ of all the world's 
manufacturing assets. 

c urrently the main thrubt of indubtrial art,^ ib to interpret American industry. Tins 
re,strKte'd view will not introduce j>tudentb to the production enterprise of their lives, 
consequontlv, our model is hypocritical and somewhat irrelevant. 

Computer 

In »pite of the tact that the principle of the computer hab been with us for centuries. 
We dtill K,untinue tv) disregard thib concept. Thib evolutU)nai> process which is mechanical 
and electionu ir. nature .^eeni.-> to fnpjucn ub. v\e realize that other technological ele- 
ments are c\tenb*on.-> of our phy Meal cxtremiticb, limbb, and senbory organs. It is ironic 
that when we have the opportunity to extend our mind, we retreat. \\e are quick to turn to 
the "high coi?t" excuse. 

The computer will be one of the dominant univ^rbalb that all of our btudentb will deal 
with. It wao juat 24 years ago that L'nivac wheczed into operation with lis vacuum tubes 
and phenomenal apa^c icquirement». Today and tomorrow la rebcrved for the 4th genera- 
tion of K^oiiiputcro. A'hat once tewk 10 miles of magnetic tape for btorage can now be en- 
coded on a unu-meU aquare of photographic film. KLA predictb that by 2000 tliere wiU be 
one computer in existence for every 1,200 persons (Shavin, p. 106). 

A recent L'nited Nationa report on the computer, which wab prepared for the Human 
Righta ComuiK^dion, warned thatour hunuin nghta may be in Jeopardy due to the computer. 
Reference wao made to a new proceba that would enable a 20-page doabier to be compiled 
on caJi of the 200 million citizen^, of the U.S. buch information could be stored on a 
aingle plaativ reel. By the year 2U00, we may see artificial intelligence, computers in 
the home, and acceb.-> to computer a from almoat every library, bchool, office, and vest 
pocket. The So Million Dollar Man lb not far from reality aa tiie developmentb with cyborgs 
progreaa into the avtuality atagc It la no accident that the becond International Confer- 
ence on Uobotology was held this spring. 

If industrial arto iz* to maintain any integrity in the area of curriculum, the computer 
must become a dominant element in every program. 

Diminishing Resources 

Technology I oreca^tb v^^ilka, p. 6> ebtimateo that while the United btates gainb 40 to 
50 million more Americanb and the economy doubleb by 1990, our consumption of iron, 
copper, lead. Zinc, lumber, and petroleum will probably double. At the same time, our 
con.-»umption of aluminum, clevtriwity, anU natural gab will increase approximately two 
and one-half times. It would be re 'undant for me, in thib time of environmental aware- 
ness, to mention the potential wc have for ecodisaster. 

Ahat atudentb need to underbtand la that their future rcaourcca depend upon decisionb 
of today and tomorrow. They need to under atand the network of eventb that lead to such 
tran^itiona. Industrial arta tcachera seldom, if ever, disvUob one clement of the chain 
of cventa, let alone diavubs the concept of vroba-impaut. To diacubb a diminishing re- 
aource without diacuosinj^ population, V4.1ueb, and economiva la ludicroub. btudents must 
realize that their ourvival dcpenda upon tlie new tcchnologiea, bkillful management, and 
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an alteration uf v»din. I raJt-i ffj, will havt. to be made whik buj>inc»j> and private scc- 
torj> work to^icthtr to find .Mjlutum.-^. Ai, ^ork in our I. A. lal)oratorio«, we need to 
develop ftocial conocioUrtnL.>j* m our atudcntrt, but fu^t *n«. mu^t dtvtlup ttiio m uurbclvcb. 

Others 

It would be ean) to h^t a va.st array of other con».epts totally disregard in our 
c:la.^ft«.» but vet whi^h fcprt..sLnt tht. world of toda> and tomorrow. Kcftvenic ib made to 
.-.vTithctics, miniaiuri/.atiun, ^r>ugcnicrt, glolul communication 5,>sttm^, global tran^ixir- 
tation systems, automation, changing vonwcp:.-* of \\ork. tic. Ai> nnl move into the 3rd and 
4th World, the Ii.>t bcLumto enditno. iU>wt.vci, tht remainder uf this paper will discuss 
teaching strategies for the future «inct thic» i.> an ar».a that has been avoided. Teachers 
in our public .>chooli> arc buoy ^/eoplc. they teach, they have families, and rightly so. they 
rely on the tfa^;her education in.-,titutiona for direction. Ilie> need direction with method- 
ology. As the writer «ccs it, the futurism muvcm^nt has dealt with the rationale for 
teaching about the future, but has avoided the "how -to" portion. 

Support for the ideas presented thus far can bt^ found m a report to Sydney P. 
Marland, Jr., which wa.> dune by Harold C. Mianc. Thio report, I he l^ducational hmnifi- 
iMnce u f the FuturL. addrtsoe^ many uf these .>ame looUc.-,. \uur attentiun is directed to 
pages 58- 50 for the major cducatiunal omphaocs a.-, identified by futurists in this cuuntry. 

EDUCATION FOR THE FUTURE - TEACHING STRATEGIES FOR I. A. 

Kec'oinmendatitm Number 1. The American Industrial Arts Ai^sociation should im- 
mediately cotabli.^ha furmal rttudy uf the future tu determine the direetiun uf our discipline. 

Kccoinmen.iation Number 2 . Every teacher education program ohuuld mclude at least 
one course in futurism. 

Recoinmendatiun Numbe r_ \ I.vcry cxpenenee the student has in industrial arts 
should include a reference to the future. 

I^^commendatior^ .Nu mbci 4. Teacher educatiun prugrams must provide summer 
courses andyor in-service training in futurism for teachers in the field. 

The implicatiuns uf tlic^c rceommendatiunn fur our discipline are literally nund- 
boggling. At the same time, they present une uf the greatest ciiallenges uur field has liad 
and probabl) w ill make une uf the greatest contributiuns tu the cituens of the 21st century. 
Now, how do wo accomplish these goals? 

T\\c novice in the fuiurulugy movement will soun reali/e that he is forced to work 
primarily in the cognitive and affective dumain. Industrial arts teachers have been work- 
ing prima ril> in the psychumutur dumain fur su lung that chi.-, may be a frustrating ex- 
perience. Oncc yuu ntep intu the future muvement, you no luage-r have tangibles to woii; 
with. You must rely un predictions, idea^, intuitive thinking, and other new modes of 
problem solving. 

\ cuursc in futurism can be designed aruund central the-mes. Several are presented 
here for your con.->ideratiun. If a new cuursc cannot be added, these same concepts can 
be pre.->ented as part uf current cuursc^. Any futurism course nhuuld eunfront students 
with root questiunn about the future and pruvidc an envuunment in which tliey can come 
tu grip.> with the mandate. > uf a tcchnolv^gual .»oeicty. At the same time, they need to 
make value ^huuen a huh will dcmonotrate that the future is predictable and predestined 
to man's will. This approach will: 

Identify future needs (technical and social) 

Present alternatives for the future 

Help determine logical approaches to solving problems 

Clarify our value choice.^ 

Clarify our expectations about the future 

Kcxluce future shock 

I. Technology: Curse or Blessing 

It is possible to look at the future in .-several way.->. uptimi»tieaii>, pessimistically, 
apathetically, ur frum a fatalistic .lewpoint. :>tudents tuday are quick tu point out the 
imidequacies uf uur technulugi%.a| %.ulUirc and raioe quentiun^ about its future. They need 
tu realize that te^hnulugy i.-> inJierentlj neutral, and it will be themselves that will shape 
the 2Ut century. They have the upportunity tu precis teehnolugy Co it^ ultimate conclusion. 
This "ultimate conclu-.iun" will be uf their choo.->ing and will rcl> on their value system. 
Therefore, they must acquire an optimistic^ realistic view of the future. 

117 



12± 



\ctiyiti<.^> \llov\ i\n .tu.Um-. Ui Ji?.ui-.-« lluir vkw-, tow»irJ a technological .society. 
Ituir conwr.-^atiitn uiil hh vit.il>l\ UaU to a Ji^ut<«.-«ion of values, lake .uKantage of this 
niuiiK-nt tu v\ork iWth \aiut vlantuatum. lM>Iatt. tht. itKoii?«K>tt.'ncit..^ iii t.ur rent value 
c^trutUirt^ anJ itniK^t th^.-^t into the future, lor cxainpk >ou niiglit pt^scnt su^h .situa- 
tions a.s: 

Whai .vill luppfii if lift* cxpi'Ctanoy is iik*r<.-a>:cJ to 1(H) years* 
What will happen ii 2 of tht work forv<. pro^tutis ill ^«h>J-v and services* 
Iht tiiiii K_«Jin>»Ki^. V ataj^tf oplu o i v oU' ^tittnu nt tiX)cuiiKnt A>^c-.ociat<.>-»» is rccom- 
tiienJeJ tor thus theiiu*. 

2. Futurism as an area of study 

^vtni tK,^ . liUiiiL iht .^tuJtntj. intt* a Ji,-.<.ur>?.u»n alxmi tlu future. Ont. technique 
that \^ork.s successfully is to follow the steps below: 

a. Have each student write five to se\en major issues of humankind. 

b. Make a voni|x».^itv U^l of these, avuiJin^Juplieatton, and diseu^r> them as a group, 
r.-^ingthe eoiii|XK-.ite h.-.t, have the .-.tudentv-^ write five to sev<.n implications for 
soe^iety, 

d. Kepeat item b. 

c. t'.^ing the vom(x»r«ite ii.-«t, have the .-students write fi\e to .^(.ven imptuations for 
education. 

f. Kepeit Item b. 

^. lla\t thi. ^tuvK nt^ te- *^flte the it inipluation>, utili/ingdata from their discussums. 

h. Have the -^tudtut,-. write future pie du tuiiis alxtut e'e!ueatK»n, mdudmi; elate of o*. - 
currence for eaeh, with an indication of confidence state»d in percenr. 

I K. Ml industrial arts prograiiiA will have comptite r te rnunaL^ in the laboratt)rics 
bv 2oW (*)^ sure of thi^ occurring;). 
1. UepcMt item b. 

i. Kevi'^e all predie'tions, utilizing data from discussions, 
k. Het>eat item b. 

I. Uevise and dise'uss until consensus i< reae'hcd. 

Hiij* aelivitv Will develop an awareHes.-. e»f witat the future ha.-, in store for the field 
oi 4. duration and >oviet;y. v han^o are tlie -students will identify sever*, weaknesses in 
indu.>triat art.-> prvj^rain.-*. I or ex<impk, ifthev uU ntif> th*. ^.vjmputer ar> being a universal 
U*i the >tar h'MJ, tlK\ will imnitdiatelv make judgntcnts ab()ut it.-, luelusion iii l.A. This 
te«.iinu{Ut. van niodifiej Cei include di.-,vu.-,.-.ion,-« .ilx>utan\ oi e)ur ba^-tiv in:>tituCiutis. iSave 
thlo^e prediction^ for revK-»ion at tht end vjf the *.our.se, Ihi.-* will serve as a pre-tcst/ 
ptirtt-tvAt in.-»tru»iient for >our tiroup. Oth^r ttM.-* are available from the author of this 
article. .Scleral fihii.-* arc available whivh»-»L fve a.-* fine iiitroductor> material. Reference 
is luadt tej tht filings l^itLr_e_Mujck by NkOiaA-lhll and | lu , ^\orl d t)f Futur e Skoek bv 
^ omemptir.ary Kiliiis. 

3. Rapid change: its cause and its consequences 

Aeti^ities. I race the hK-»tor> of teehnoiog\ from the iKginning of time through the 
future. iX> nv>t eNpect to de velop hK^torianr», but .strive to j^ain an unde r.-ttanding of rapid 
growth .-«iiive ihe l''^'i/o> aitd the vontinuatiun v)f cAponential growtl* expected m tlit|future. 
Include such e\)ncepts as: 

a, i)ev rea.-»tri<; time between jK^coverj v»f .scientific principles and application for the 
^on.-^uuiLr. Keferenee i.^ made to the V\orlJ Resource Inventory (McIIale, p. ^8) 
for a discu<sion. 

b, hA'ph>^ion of know'le'dge in the world, 

c, \elaptatton to r.ipid ehan>»<.. Keferenee is made to loffler's Fu ture Shock. 

J, Have \our .>tudent-'> .omple-te the graph in Diagram I up to the year 2(XiO. Have 
them Justtfv their response. 

e. \J liovraev. (venerate assignments th.ii refleet this mode. l)iseu.-»> new work 
modes which utili/e the ad hoe racy principle andgive as,-»ignment.-» which are very 
short-term in nature^ 

f. I race the dev'tlopnienruta r^vcntdevehipment, indudingitj^ j»peeel of dtve^lopmcnt. 

4. Technological assessment and forecasting 

utivitie Ul:^•.u.^?» the inuv <. iite nt in the i\wrid, including information about the re- 
eentiy-formexl inte'rnationai ^oeiety for leehnoK>g\ \.'>.-»<.>.-»nient. The Offiec of Teehnology 
\.sj»e :*?»nient *l ,s, », and the (»ffuv .if Kchnolugy A.-^^e.-^.-^nient and Force a:>t in the Dept. of 
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DIAGRAM I 
GROWTH CURVE ACTIVITY 




Future Shock 

. Technological Growth 

- — - _ - _ - —Social Problens 

CoMiiiivrwC. MuJv re cnt .i.>»»scs.>nienirt ^u^h th.ii Jont for the bhl , OcaKi Canal in 
riurida, .inj i\k AlaAa Pipeline. IncIuJc a.«»rtw.-»,"»nK'nt.s June m >uur u\mi ^uniniunity, 
Thti>v Hi.!) h,. v».r> infuiii«al .«»iuuu» un highway Ucvdopiiicnt, location of p,irki>, etc, but 
Aill ;><.r.t a.^ .1 b.i.-»t for Ji.^wu.^rtion, l.xplort nt^ techniqucj* in ab^c^.-»incnt .*>uch *it> com- 
puter niovi^lrt, ?»imul.ition;», ;»ccnario>, c ro;».-»-impact ^tuJits, «.tc. Ilcfcrcncc ih niaJc to a 
m.tnu.-»vript b> thi.-* .lutlior Ahi^h appear^ in tlic^t. procec*Jingj> called, "Icchnolog)' 
AiJsesisimcnt: implications for l.A/* 

5. Cross -impoct studies 

Xciivities . rhirt goal ticb in Jircctly wnh number 3. futures research rclic>ona 
gc>tult vitw .,f impavL*. Tu ;»t\iJy Jimini;»hing rir»ourcc», for example, \Mtliout studying 
pt>pulation, cvononiiv», polai^.>, human nctd.-», ct<-., i»s .short- Mghtcd. Diagram 2 rcpre- 
.-»c'nt.-» an out-iuoded model f<»r .-solving man'zj probleni.>, i>inet it look»*> at alternatives 
without conwcrn for other .irea.-*. Duigram A, on the other lumd, rcprcsent.s logical 
futurc.s-thinkmg, omet it con,>ider.-» c ro.%.-»-impawt .«»tudic;». nu^ \^ill help ?>tudenti> to 
under.>tand that alternate futures atk (K»>c>ible. The) can generate a society uhich ib 
wohc.■^iVe and rtiil avoid the tragic error.-* that are jx>.s.-»ible wjth the high technology. Have 
your students do a croSi^-impact :;tudy. 

6. Technicol developments 

Activities, Tinic and .">paee do not allow the writer to offer .suggestion^ for mure 
than two ;>riniar> technological umvcr.-»aL-% of the ^i.st <.entur>. rhe^c are the computer 
and the latter. 

Com put*, f ^ Fravc the hi>tof> of the computer and project uehme.il and social 
iHipawt into the 2iM vcntury. Allow ail .student.-* to luive a h.ind.s-on experience \Mth pro- 
gritiiming and d<.^i.-.ion makmg Aith the coiiipute*. Currently .students arc not given a 
chancc to Aork .^ith Uk equipuuni, and . on.sequently \ve are generating »tudcat& A'ho 
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OIAGRM 2 
ALTERNATE FUTURES 



DIAGRAM 3 
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be susceptible to wontrol tn the future. An introduction to the computer via test 
ovonng, examination^, and gradt reports will not dDDi&t m the technoiogical awareness 
pre ess. 

Lai>er. Trace the history of the la^er anj project its technical and social impact 
into thv 2l»t century. Allow all ©tudent.s to utilize the laser in a laboratory situation, 

NOTH- Currently mduatrial art^ program^ arc outfitted with out-dated equipment, 
and thoj>t inchargeare reluctant to turn to the new technologies. The computer on campus 
can be utilized and computer game;>, ^uch a^ the Comput-a- Tutor, will make a contribu- 
tion. La^ero can be purchased for abuui SlOO for labt.)rator\ u^e. The&e innovations of 
toda> Will be basic tooU in the future and are juatificd in any budg<it and much more t>o 
than bigger and better lathes, radial arm saws, etc. 

7, Future of education, including industrial arts 

Activities : 

a. Predict the new content are^^, with a rationale for each. 

b. Predict the new teaching strategies with a rationale. 

c. Visit area schools which are u&ing new teJiniquf^s, especially those with an ad 
hoc arrangement (e,g., open schools), 

8. Project the probable futures of current areas of industrial 
arts (e,g,, production, manufacturing, transportation) 

Activities 

a. Study tlie current Dtatu» of diminishing resour.CD, and predict their future along 
with replacements. 

b. Visit research lalx)ratories in your area, 

c. Design an industrial arts program, a&&uming that our ba.-^ic product*> no longer 
exist (e,g., wood, metal), 

The.se idea» are presented to a»sist the reader ui pursuing tofac.^ rarely tijuched in 
induatnal arts program^. The reader undoubtedly has noted that the bulk of thei>c activi- 
ties involve a transition in the affective domain, Thi& might be fnghtenmg for many 
teachers, since in man> ca»es the student will have as much or more data than the 
teacher. Who is to say what the future will be like? V\ho it> to contradict the statement 
by each student'* 

Basically what we arc trying to do in the futurism movement is: 
Clarify expectations about the future 



Identify needs of the future 
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Help ileicrimne appnuchc-s to a viable future 

Develop optuniotii badcJ upon knowledge about the potential future 

Reduce future shock 

Present altemntivo futi'res 

Generate early warning systems 
The key quebtion i& not "What Is/* nor is it ' Whai Can Be," but it is **WIiat Should 
Be." If can adJrc.-*-* our?»t.Kt^ to thi> thcHK and generate citizens \^ho kno^.^ how to 
look for d<^iutiMn:> bccauot thcv have already vij»itcd Uk future via >uur ^la»b, ^.^c jubl 
might have a chance for a viable future. 

TEACHER STRATEGIES 

RE-DESIGN -HOMETOV/N" FOR YEAR 2000 
GENERATE A NEW 300KLIST DEALING V/ITri FUTURE 
HAVE STUDENTS MAKE A FIL^^ ABOUT THE FUTURE 
STUDY AND DEVELOP CGMrliTER ART 
STUDY AND DEVELOP COMPUTER DESIGN 

R£-WRITE T:!E BILL Or RIGHTS TO MEET THE DEMANDS OF THE FUTURE 
V/RITE HEADLINES AS THEY MAY APPEAR IN THE FUTURE 
DESIGN A MUSEUM OF THE FUTURE 
UTILIZE SCIENCE FICTION 

(Reference is mode to the work of Dick Ailen; see bibliogro;^/) 
RE-WRITE A SECTION CT THE YELLOW PAGES TO REPRESENT THE 21st CENTURY 
DEVELOP A POSSIBLE AND PROBABLE LIST OF EVENTS FOR THE FUTURE 
GENERATE A CHRONOLOGY FOR A TECHNICAL OR SOCIO-CULTURAL EVENT 

(post, present, ond future) 
DESCRIBE THE JOBS OF THE FUTURE 

DE/,AANO IN-SERVICE WORKSHOPS DEALING WITH FUTURES RESEARCH 
UTILIZE THE COMPUTER WITHIN YOUR SYSTEM 

ADMINISTER A PRE-TEST AND POST-TEST WHEN STUDYING THE FUTURE 
iDENTIPr' PEOPLE IN THE COMMUNITY V/HO MUST MAKE FORECASTS 
STUDY FORECASTING TECHNIQUES USED IN THE COMMUNITY 

OlSCUSS THE MANAGEMENT OF ANTICIPATED FUTURES IN THE COMMUNITY, STATE, 

COUNTRY, AND WORLD 
WRITE SCENARIOS (Suggested topics r/.ight be) 

Eorth rur.: out of o rcsoorce/s 

The computer evolves beyond the humon 

Guorontced income becomes a reolity 

The world becomes united 

Ecrth is ot the point of collopsc cnvironmentolly 
UTILIZE FUTURISTIC MATERIALS ON THE BULLETIN BOARD 
DEVELOP A TIME CAPSULE TO BE OPENED IN THE YEAR 2000 
DEVELOP A COLLECTION OF MYTHS ABOUT THE V/ORLD 
FORM A FUTURIST CLUB IN YOUR SCHOOL 

DESCRIBE A TREND AND ALLOW STUDENTS TO PROJECT IT INTO THE FUTURE 

(e.g., speed of tronspcrtotion) 
CONSTRUCT TANGIBLE OBJECTS SOLELY OUT Of SYNTHETICS 
MOVE TO THE METRIC SYSTEM (100?J>) 

PERUSE THE NEWSPAPERS AND MAGAZINES FOR FUTURE PREDICTIONS 
UTILIZE THE DELPHI TECHNIQUE 

(e.g., consider utilizing experts within school system or community) 
WORK ON CKOiS-IMPACT STUDIES 

(e.g.. Study cross-impoct of the forestry indoitry ond the environment) 
GENERATE NEW VOCABULARY FOR I.A. OF THE FUTURE 
(c^. cybernetics 
ergonomics 
cryogenics 
hologrophy 
loser 

fiberoptics 
geodesic) 



o 
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Evaluation Aspects for Future Programs 

John T. Fecik 

The impact of futurioni, change, futurioto, critico, technulugv, and new ideas on edu- 
cation luo been a reconsideration of \alucb, individual, c^oclaI, and universal. These 
valuta require the moot concern in the future, lo it pobbibU that future development of 
V ilues Aill be .1.-^ phenomenal a© the Uchnologjcal changeb we a I read v observe? VNendell 
(I earning fur Tomorrow b> Toffler, p. 102> concludes that choosing which values 
arc to be ©ervcd a© economic©, politico, culture©, and oocict}' are deliberately shaped 
hao cnormou.^ imphcationo fo*, and need of, human responoibility. Thus we arrive at the 
qucotiono- Ahumakco decioions? VVhocont^oUthe educational enterprise? Who chooses 
a specific value or it© alternative? In term.-) of evaluating or validating educational pro- 
gram», oyotcm©, eurncula, teaching otrategico, and inbtructional technology, our goalb, 
purpo^>eo, and or objective.^ are to be considered. The part evaluation playb in the deter- 
mination of the ooundncoo or unooundncoo of o"r values also indicates magnitude and may 
compromise our goals or how they were attained. In 
this presentation^ my concern was to provide a meas- 
uring stick to the writings of Dr. Marshall Mahn and ruu,inoaAi 
Dr. Don Lauda and their educational concerns of the 'tii'ij^is 
future. 

EVALUATION DEFINED UA8H1HS / \ miUATlOK 

ine purpose of this presentation is not to provide 
a technical manual on how to evaluate but how to use - - 

evaluation a© a positive force in educational efforts of the lUture. We tend to see evalua- 
tion ao a measurement, a rating, or a degree of magnitude, educational evaluation is 
defined ao the proccoo v\hich deternimtb the effeetivencoo of teaching and/ or the value 
of a learning experience whicii aooioto otudento to attain the goaU of education (l^hillipb, 
p. 2;. Elaborating upon evaluation, Wilhclms ( Lvaluation a^ I'eedback and Guide , p. 9} 
reports; 

. . .when we view evcluatton and feedback, we in&tanily see how tt resonates back through 
every stage oF the educational process. Good evaluation has a wa/ of stimulating deliberate 
thought about basic purposes and values and goals. One cannot measure progress toward a gool 
without knowing what that gool is. 

Ihc purp^>i>e.-> of evaluating program^, inotructiim, strategies, or content are to make 
judgnientc* and deci.->ion£,. At timcb the term* a^icsesbment and appraisal arc used inter- 
changeably With evaluation. In thio case, we are to evaluate the i>uggeoted strategies for 
teaching indu;»trial artb, a© well a© the new directionb and changes in teacher education 
vvith significance for the future. 

THE IMPORTANCE OF VALUES 

It lo generally accepted that education has been eroded as a societal institution m 
transmitting value©, attitudes, continuity of standards, and order wuhin change to the 
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young of societ>. Cniico of caiuation i»u>wh ab Toffler (1970, p. 40U> concluded that tlie 
curricuJum of the paot baotd on a stagnant oucict> repeating the past ab present. 
But who made this decision? VVhuciuphaiiizedthe value of education: ihane (TDK, p,331> 
repor^^ed that one of education'^ dibeascb ib that oometimcb no one kno^Vb who ib in con- 
trol or Aho speaks for whom on what aathority. Other critics buch ab Charles bilberman 
rib is in the Classroom ). Alvin lurich ( Reforming American Lducation ), and the NF.A 
Center fur the 3tud> uf Instruction identify the must pressing cducatiunal problem as mak- 
ing the ochools reflect a humane tcchnulog>. VUio can accomplish this value-oriented 
task'* Ttachers, students, parents, ochool administrators, or the business elite individ- 
ually are not capable. Participating collectively, they can do it. Turner (p. 59> suggested 
cummunity control and decentralization. Shane (PDK, p. 331) advocated employing an 
outstanding feature of participatory deniov^racy, cooperative social action. Lurich (1969, 
p. 148) identified fhf ijeal mix, an mfurmed school board guiding its school system in 
oclf-cvalua'ion and a superintendent ao interested in teaching and instruction as in organi- 
zation. 

Once the business tycoon sat on the school board to keep the academic-oriented 
educator from becoming a fool in the wurld uf affairs while watching for heresy. Nosv he 
attends tu keep contact with hio supply of labor and talent. Lach of these examples reflects 
community ur oocietal values in the educatiunal systems, buch values are imposed either 
as cooperative social action or ao those of the wishy-washy organization man subordinat- 
ing his conviction^ in urder tu cunfurm. Ai this point, educational systems are \\ondering 
who doe» exercise leadership, lo it determined in terms of the values of society, of the 
sch^x^l board, of the teachers union, uf the student council, ur possibly of some trade or 
civic aooociatum? The valuta of a ochuol system have in the past been bound to political 
divioioHo ouch as wards and the industrial bureaucratic inudel, the corporations. Thus 
it become^ ^^o> to oee what values the school system has reflected. Today, as we look 
at education in a future tense, we also mu^t realize that our values are strained and 
challenged. 

The concept of \alue varie.'>, but when a person values something such as a work of 
art, a state of affairs, or a ouciai practice, there is an identifiable property or character- 
istic, accurding to Baicr (pp, 38-39). Behavior-wise values are dispositions to behave 
or interact in accordance with observed criteria. Then value appraisal or evaluation is 
conducted to decide if the behaviur observed complies with the criteria of that value. 
Both positive and negative aspects of a value must be considered when a specific goal or 
objective is to be adopted in urder to maKe progress in realizing or attaining that goal 
or value at issue. 

\ community should have itc values reflected in the goals of its school system. This 
is acwompliohed by participation, since schools reflect the community, the culture, or the 
society . Ilornbake ( Improving Industrial Arts Teaching by Schmitt, p. 2) has written that 
oUch a development evolves frum the attributes and creative efforts of that group. This 
concern about values is uf consequence now because the clearly defined and stable but 
traditional set of values once familiar to all is in disarray and some new values have 
appeared on the horizon. Students label oume current mudes of education as not relevant. 
It becomes wor^e since uui arudents are seldum encouraged to analyze their own values 
as well as those of their peers and teachers. Such a mentality is a carryover from the 
industry or factory model, 

, . . oor problem af how to survive and grow into a humane community is not so much the resuh 
of lack of available knowledge as it is first af all a crisis in values . The priorities essential to 
survival demand a new ordering, based upon the valuing of human progress rather thon mateno l 
£r£gress, (Vonk, p. 51) 

VVc muot look, analyze, pruject,oraosume,butwe must deduce in oome fashion the nature 
of values that the people of tomorrow will need m order to survive. As bunch (1969, 
p, 164) points out, looking to the futureuf educatiun inevitably means luoking to the future 
of society. 



GOALS OF EDUCATION 

Since it is from the values of society that the goals of education are derived, the 
process uf evaluatiun is underway. When the values become outlined for scrutiny and 
given pnurities, and priur to the decision to annex valueb to a specific goal, the process 




of evaluatlun \uii> bc-tn fun*.iUiii,ng. Itk cuiiK\u>f <. valuation, a© it aiH be employed here, 
wdj> viewed aj> the aggrcgcttiuu and anal>oio of cwdencc, or even data, piiur to decision- 
making. The nature of the evaluation ^lil depend on the kind of de^^i.siun then required 
^MacKenz:£, p. ll()>. In order toreacha decision, tlien, the conoiderauon of valuer which 
occurs is an example of evaluation. 

Another phase of evaluation begin© to prevail svhich \Wlhelmo vPP- h^s identified 
aa feedback, tiie return of data either before or after a decision for reconsideration, 
reflection, or action. Kegardleoa of Atitthci the data oi the decision lo good or adequate, 
tlie next otep or procedure is under control. In thio fashion goals are attained, they may 
be controlled, and change is restrained. 

Control over the goals of education ha& slipped from the auo^nces of society oi com- 
munity. Studento feel that education has become irrelevant, lacking m direction, or even 
poaaibiy devoid of uoefulneoo. lofflerin FutureShock ^p, 38; iiao labeled us as a "thro^- 
away oociety," Our technology has had an impact on our values by creating new oppor- 
tunities, more choice©, and the potential of value change or alteiation ^Mesthene, p. 50). 
The atresa and disorientation induced by ouch volumes of change hao produced the term 
"future shock" which is also the title of a best-selling novel, 

The developm^-nt of goals for education to apply to the future is a demanding task 
(Shane, TDK, p, 328>, It mean© very little to state that the primary purpose of education 
la to prepare young people for their future lives. This description of the tack is not ao 
dennandmg. Considering the rate© of social and technological change, we must perceive 
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far enougli into the futuri lUdi uur design of education will be <idequ.itely attuned to the 
adult \\oiUi of those wt svill attempt to educate. Therefore, an important step to shift 
education into a future ten^c i» to clarify our gualb. Lducation must become a futurist 
enterprise. The theme of this conference illustrates our concern. 

The literature is plentiful in recommending Jie quahtieb or capabilities that future- 
oriented education must develop in our students, bhanc (in Learning for Tomorrow , p. ibH) 
states, "\n education for effective hving inpossiblealternativc futures should emphasize 
how to use what is learned in immediate learning situations," c>ther summary statements 
follow. Students should be prepared to livt a life which ks creative, humane, and sensi- 
tive, rather than just to earn a living. This means that u person must thmk for himself, 
dependent neither on the opinions nor the facts of others, buch a capacity must be used 
to think about the meaning of life and of knowledge and of their relationships. As de- 
scribed by a psychologist: 

The new education must teach the Individual how to classify and reclassJy infomiation, how to 
evaluate its y/eraclty, how to change categories when necessary, how to move from the concrete 
to the abstract and back, how to look at problems for a new dtrcctton — how to teach himself. 
Tcmarrow's Illiterate will not be the mon who can't read, he will be the man who has not 
I earned how to learn. (Toffler, 1970, p. 158) 

Improvements must surface in our educational program, and the progress of educa- 
tion must be commensurate ^vith other aspects of our society. The craggy and unshaped 
outlines of the education enterprise seems to be emerging from the mists, myths, and 
biases^. While education is under attack, we must chaiactenze industrial arts education 
as a program prepared for tomoriuu. Our philosoph> tends in this direction, but we need 
recognition from other segments of education and society that our program is a model for 
others to emulates 

We have programs that are developing students to niakx, critical judgments, to navi- 
gate through novel and uncharted enviiuntiients, to recognize new relationships in rapidly 
changing conditions, and to ha\e inquisitive minds as well as the capacity to cope with 
the real world because we, in industrial arts, have tauglit t lem how to learn. These are 
the tasks before us; we must now procee\l to accomplish them. 



THE STRATEGIES OF ATTAINMENT 

The listing of methods is not intended here, but a concern for the more important 
ingredient in the process of learning, the student. A goal in education is determined for 
the student. What teaching method sviU prepare that student to attain that goal? The 
lecture may be oelected, but the student has not learned sufficiently to attain the goal. 
The results or evidence are gathered and analyzed, and an appraisal made, hince the 
student has not learned and a low appraisal has resulted, the student has failed. But 
several other aspects of evaluation .ome to bear, First, feedback hrs occurred, because 
we know that the student has not attained the goal. Questions are interjected, Feedback 
occurs again as it is discovered that the student could not hear the lecture. A decision 
is now necessary for the teacher to repeat the lecture or show a film. T'he second aspect 
of evaluation should be obvious, with continuous feedback or interaction, continuous 
evaluation becomes the focus of concern. A third a.spect is sclf-asses^ment, which per- 
mits the student to perusC -he evaluative data (I hillips, p. 13) in jrder to diagnose 
strengths and weaknesses. 

Clearly, these asses.->meiits are spread across time and possibly may not permit the 
decision-maker enough time for analysis prior to a decision. These assessments are 
such an integral part of the teaching- lea r lUig process tiiat proper time and planning must 
be considered. Rather than making decisions during the piocess of evaluation, it is pre- 
ferred to plan certain decisions, a.-- well as alternative actions, i>uch a plan of action is 
termed a strategy in the current educational Jargon, A general plan of action which iden- 
tifies specific instructions to be uscd for dealing \ith eontiiigencius or variations which 
could deter goal attainment is the description of a strategy (bhubik, pp. 226-227). Pre- 
paring a strategy designate.- a particular teaching method or technique for a particular 
purpose in a specific si.uation or condition. Shane (PFjK, p. 332) described it as develop- 
ing .,a talent (or knowing what mix works best for whom, when it works, and in what 
circumstances," Accepting tht piemisu that students are different, strategics should be 
devised to allow for these variances in individuals. 
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ASSESSMENT OF STRATEGIES IN FUTURE-ORIENTED EDUCATION 

goaL^ jrt boing uali/td b> (Ik pu^graiu of mnttuction. Such an i. valuanon niu.st ht- o 
^.uminuoUv^ inccracCivL prucc^o prunanl) cunLt.rni.J \\nU a.^.^v .>>in^ (v actung nicdiovlh iinJ 
strategies. MaoKeir/io (p. IIO) dc-«oribes it in these \vord>: 

One olv^ay^ mQKtng <icct>ton> obool whot one i% domg, ond these dcs.is»oo& arc o^olly boscd 
on o constant tltjw <jf tntoimatton abco^ whot »» j'.^*nv} ort ond hgw one'i> plan> arc working. 
Each dectston can be >aid to be bo^cd on ou evaluottv^n whts.b compatc> Qnc\ ob(es.ttvci/ . . . 

\> ^Hir t juvaiivjnai pro^raiUr% and ^uai.'> het^MUt uiuu imuri. -oriented, the t^-acliin^; 
.'»tiat<.gie> dLplo>Ld Ik voiiit iiioit ^ij^mfn-ant lu d*. wK>pnKnt.'> foi toiiu>riv)w. An> stratcg) 
or teaching metliod, te b*. incaiuUiiifui and iikvi> to ri.aii/A it.'> ^v>aK'>, nuiot \)k apprai.'>ed 
cautuilv. I5ut r»tiU need a better undt r^-^tanvling of oui current teaching methods. 
j>ilb<.rman 4S> caiicd for a duigno.->tK a.'>.'>L .'>?>iuent of ho\v \n<. t<.ach. L.an xst cvjluatc 
our pre.-x.nt teaching aiethod.-> in terni.-> of change in student beiia^ioi.' C<\n v\e evaluate 
ihtcsL niLthovlcs aKso in tcrm.-> of vost.->, le^ouicCo, v>r materials' t an we identify the eon- 
dition^ or Liittna tor ^ckcting teaching nu thodr.? liav*. yoa analyzed \our teaching 
methods or strategies in terms of goal aehieveiuent? 

^\e inu^t knov\ our goaL-> beK»re a.s:-e.->.->nient can nua^ure an> prv>grej>.s, but our real 
need lo to appr^ii^c our teaching methods and ^.trategie^s. band un High Scttool 1^80 , 
p. i24> .■>uj;g<. >t.s a procedure. ^ 1 ) fornuiUite a ,'>tatement of ohjewtive.'>, (2) clearly define 
ciich ohievuvL in teniir* of beluuior and conunt, (3> find pronuMng e^ 'luauon .->:tuatiotKs, 
i4i M iect and try out promising inethod.-> of v>btaining evidence, {5} dete rniint the u.^pecl^ 
of human lHh<ivi<»r to be* v^unimarized and the unitc> or ternus in which each a^p^ct u-> to 
be ouniiJtarize-d» de M.->e nu ans for interpreting and u.sing the re>ult.-> to improve the 
projjrani. 

U ic^ no eav^v matter to determine how effcctne a methvjd or .'>trateg\ will be m the 
ciacs^nH)ni. i nteria arc needed \\hich will a,->.->ij>t teacher.^ to reach , -rounder decisionb 
rtith rec^pect to allocating u^^ourc^^» in de\,eloping their btrategies. Suggested c riteria 
could ^on^ut of the following items, a dcsc r iption of the strategy v)r method. (2) 
vUaracten>ticK-> or coiijpi>nent,->» advantages, dic^advantagevS, (vS) prefeiable oiiua- 
tion^, 4tt> ^ondtiion.-> to avoid, t7ifacilitic.--nccded,yh) materials needed, ^'^^ what prepara- 
tion doco the- tc<KlK 1 need, and <Ui> a nuaiio of apprai.->ing or evaluating the progroc* of 
the ,^tudent. \ model lor .-^uch c rite ua i.-^ developed in the Ixjok lnno\.ati on>s in Lducation . 
\nothe r version wa.-> d* vcloped by lurner ^p. 2'^4;. Kegardle^o of the model employed, 
iontinuouv-^ feedback muc^t K a constant factor in order to avoid '\i funny thing happened 
on the uay to the furure." 

Mich cuteria wiU ao.'>i.->t in a better unde r .■>tanding of the educational experiences so 
that indu.->trial a rt.^ education vMllticlp leauier.-* to cope with real-life crir.e», opportuni- 
ties, and perilr>. it mu^«t otrcngtlien the .student*.-* practical abilit> to anticipate and adapt 
to change. 

Good evaluation depend.^ on objective«->, teaching trategie anda niean> of assessing 
v^hethcr the cstrategy hav^ permitted the achievement of the objective hy the cstuJent, This 
inu-yt bv our pKm, our c^tr<^tegy to make lndlU'^trlal artc^ the .subject of tomoriovv. Lurich 
p, IT-^) reported that: 

. . .if e<f'jcatur^ do not plan for the changes* that are inevitable in the near future, the changes 
w»U take ploce at rondom, tn ic^pon^c to ipectfiQ crises ond to pres^re fr<xn jpcctal interest 
groups. Instead uf a tapestry, wc wdl ftnd c>ur}clvcs wtth a badly made patchwork qutlt. 

So w<, niu^t bear mmind that othe r ehalle ngecv a%\ait u^. tn imp<»r tani v h<illenge i^ e ulent 
today, that mda -►trial arts educator^ nuir.t accept the r<sponsibilit\ to ,->hift into d future 
itii^i . A hat need^ to be reJ< vant in education i«-> the r< spt)nsibilit> that education must 
btar. t>ne of our vital t^i.-yko vio eduvator^ i^ joining with othei citi/en.^ to define Ixith the 
emer^in^' pe)tenti<ilHKs of vduv<ition and th< emerging roponsibility for .societal hvalmg. 
(ine la.->t reminder to the^ indu^trialarts educator, if \^»u do n<Jt think alxnit tlu fuiuu , vou 
c<innot have a future' 
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Communication: The Foundation for Humanism 
and Professionalism 



W. A. Mayfiold 



>ou mk i» tv\u->car~vjKI trying »o bic»ik mti* tin. vsjfttcni or cin cxpericnLcd 
pruf« .^-^Kiiul viiuinjumjj. u» KaJ an ur^ani/»uiun, tlK iiuijur prubkiUv^ rtKuc Ut Luiiiniunica- 
Uuii. lUcrt au liian) v^K^tadcs that <.^>ntul)utk to |x>ur coiiiniunicathin. In cdus.atiun, we 
aiL a> t^uili) ao utli^r K>k^uicni> in uui .^octct> v^f pcrnittting tilc^<. coiiiniuni^ation ob- 
.^t:uKi to vlutt^. I thv oscitcHi, Man) timc» ignore tlu individual by bLvuiiun^ bogged 
Jovvr* v\ith adiiuni,-*trativt or cUncal chi^rco, making it\cr> incv>nvcnicnt for ^.omiiiunica- 
tUin pruL^oov.^ tu cM.>t. llio.-^L ^^hu havL Mp\.nt tiiiic in the cla.Svsrooni netting kno^^ it 
tavi) to discern th^ difUrcnv^ in attitude^ of tca^tK r.*> who pra^tuc effcxttvL s.oiiiiiiunica- 
tiun prvittdur<.o and ttuK^^ who do nut, Uit fir>i gr^>ap arc mure luiiiianc in tlieir appruach 
to tiinuuunuxitioii and arc \.unf>ideraM) mote cffes>tive, no\\ev<. r, the importance of 
voiiiiiumivatiun in education i.^ an area that unly give lip v^ervn.e tu bcs-auvse it ^^ ca.sur 
tu pri>da*.L oNubjcLt-ccntt rtd j^tudento and tca^-hcrs-^, C-unsequently, we proiiiute a .sj,stem 
that d\.!juiiiani/Lc^ Wtih -♦tudent.-^ and leaehcT-s bt».tu.->e they are th^.* neces.sar) eviLs uf a 
prouinahlv efficient system. 

I abun p, 1', ,jy.^ that manv of uur prublem.s in vumniunication arise because 

furgtt that individual L.\pt ricnc^.^ art. ncvci identical. Me aLso insists that '*when you 
talk kh rtiitL abtiut r>oiin. tiling, what >uu art dL>..rihing us tho^c inicraction.s that happen 
in.^idc tif vou — not ju^t »diat happ^n^d outoidt of )uu,** Uur sscn.se.*> alluw u.s to experience 
vomniunivation in ui(iu> v^JVc^. In education, practice teaching indivMuaLs what to sec 
or v\hat to htai in.->tLad of how to l mpioy difft rent carriers lo transmit information, 
attitud4.>, and .-kilU, ^iuit*. often wl furgct that communication is a two-way pmcess, 
Hk iwu-v\»iv procc^-N.^ is fru.-xtrating to many Uaders and cdiKator.s, home of us have not 
karncd to lL-.ten. ^om*. of u.-> havt not learned to .^harc leadcr.ship roles or authority, 

L ominanivation i."> tian.-^niittLd by .^>ml>oI>> which represent something we have ex- 
pcrit.nccd internally, a«.«.ording to [ abun, Ihc-^k ma) be audible or viMble, Body motion, 
,^uvh a-, a tunk of th*. orpiiinting of a finger, i^ al^o a vcr> humani/,ed communication 
process. 

I. artooniot.-^ u.-^uali) fantaotic^cuimnunKator^, many tinic^u.^ingfacial expressions 
or a ^vr> d*.>-.v iiptive ^^ord to tran.Miut a complete mesj^age. One of the problems many 
vducatorv> au fac^d »Mth today m coniniunicatinj, vMth young adults, particularly with some 
of tin. tthmc group.->, i.-^ that the dictionary has been u.>>ed as "Law and Gospel" to tell us 
what voinauin w^utd^ lucan, rather tlian to accept it as a history of how a ^ord has been 
ur»cd moot ficqucntlv in oonic context, U hen someone say.->, "Give hk some bread, man** 
or '*\\k. got to .-plit,*' have all kind.-* of circuit jams because the carrier experience 
K-> on anotlicr wdve lengtii, Ae have all heard (hat a picture ia wurtii a thousand \^ords, 
but in cduvatiun ^-.ctm to prefer to hear our.sclves use that thousand words to describe 
an obj<.vi than to .^how it, Oixk. of Fabun's favorite .statements (1908, p, 16> is, "Gommon 
Aord-. vlo not have meaning.^ — only people do, and sometimes they don't, either," 

If wt are given an opportunity to .>ay Mimeiiung about anything, we feel we must 
gath^.1 all ibK. fa^t.^. Many times the so-called facts are only inferences, so we have 
clutt* revl th*. viimmunuation circuits again. F abun (1908, p. 147) says 'Hlie ability to 
conmiunicatL ix> not something art lx)m with, we have to Karn it — often the hard way. 
Ahcn^^vLr talk or Ante alxjut anything, what we talk or write about is something that 
happened in.->idL lis — not outside us. If al have difficulty under.^tanding or being under- 
-.tiHHJ, it ir> hk<.i> Ae have ignored .-^onie part of the communication process. It is up to 
us, individually, to find that part and correct it," 

As educators we have a unique resptjnsibility, and that is to communicate a way of 
life. I his r*.opt)n.->ibility not only assists* student.^ in focus mg upon careers, but provide.** 
opportumtus for students to participate in national issues. For years we have told young 
pttipK that thty ar^ th^ leadc rsof tomorrow in.->tcad ol communicating to them that learn* 
ing to live tvnlay wviH help them to lead tomorrow, only have inferences for the future. 
Uowv wr, by involving our youth in the evolution »jf today's problems, we can feel reason- 
ably sure that they will be able to cope with tomorrow's problems. 

\\c art not only faced ^Mth communicating ^^ith the inner and the outer man, in educa- 
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tion \^c have tlu U\u mil publu ana iht exi< rnnl piiblK. We mu.st lominunicaie on a pro- 
fessional ]< vil all Alio art involved inc'aut.atiun, iric-n mu.st take education at its 
best to tho-^c outoidt, \\\ niuot alM) brini* thu.^c out.stde to education to complete the 
communication cycle, Cullen (1Q74, p. 35> .said. "Commumtv involvement can help 
snidonN channel that enthu.siasm in the right ^va> not onl> for the good of the studenr, but 
for the community a.s .i \\hok." In a recent issue of the Amcrium Vo cational Journal 
deJUated ro national south organizations, one .student leader remarked vNeUon7"i ^747 
p. 2") "somewht re along the line in 4«ar juton»atid ^ooety \\c have lost the ability to re- 
lue to one another. Perhaps sen>itiMt\ i.^ svhat we are lacking in our society. Although 
wf hive such wido and varied mcan.^ of communication, we don't seem to be able to com- 
municate." niis gap ha.s grovsn >o .since alwut 1%S that sse tend to live in a society 
against our fellow man instead of with him. 

The frustrition of comniunic.iiIoL rcinind.s one of a freeway ai^.oss one oi our major 
fifies about quitting time each day. Many are try ing to get on thefrceway into the main 
•stream of traffic. Some are trying to get from one lane to another, and a few may be 
trying to get off. \.s Img a.s cveryoni function.^ properly, traffic flows. But jusi as .sure 
K someone malfunction.s, the flow of traffic .stop.s, and you hear the frustration of those 
rfst-nnng the malfunc tion. 'Hu.. kind of atmosphere is not conducive to good coniinunica- 
n^n. (.ood communication take.s plac*. wlieri. human warmth and acceptance are present. 
This again empha.sizcs the proper^arricr. Ihefragrance of a rose cannot be experienced 
by readmg about it, by looking at a picture of it, or by just handling the rose. 

profes-ionaN, our goaL^ hasi been to improve education through better communi- 
' H!on. I hi- can be done only by better commumcation techniques and a better under- 
standing of the users of the techniques. 

In conclusion, 1 would like to u.->c .i definition of communication provided by one of 
'>ur griduatt stiidcnt-s, Michael Ticrson. [ a.sked Mike what the communication procc:>s 
meant t<» him, and the following remarks are as inclusive as 1 liave seen. 



THE COMMUNICATION PROCESS 

Comirunication is the cniploymtnt of different earners to transmit information, 
urituJc<, and skillcx. Communication U a discriminatory response of an organism to a 
•^n'mu^u^. Many of the txi.^ting problem.^ that have manifested themselves between people 
can be traced to .i breakdown in the communication process. The l.ick oi ..onipetency in 
communicative skills is <auscd by aninordmati dependency of the conimunicative process 
on verbal behavior. This dependency on verbal behavior facilitates frustrations and mis- 
unJt r brandings, bi ». .iu«c uti ligation of vc rbai behavior predominantly t ransmits information, 

'Hie goal of communication is changing the perception of an individual. Changing 
perception by transmission of information is psycho- 
logically impossible. A communicative message must 
appeal to the knowing, doing, and feeling side of man 
by containing information, altitudes, and skills. See 
Figure I. 

Vho communicative process is voo technical in 
nature. 1o facilitate understanding this process, it 
is graphically displayed ip Figure II. Theconcepiual- 
affective side ef man conceives and encodes the mes- 
sage. Transmission of :ho message is accomplished 
through verbal, somatic, and motor carriers. Unless 
all three are utilised, one cannot transmit all the 
elements of a message that are illustrated in Figure 1. 
The message is then received and decoded. The in- 
formation, attitudes, and skills transmitted then im- 
pinge or color the conceptual schemata, which pre- 
cipitates a discriminatory response. 

The basic problems with communication lie in 
failure to have the necessaiy competencies to employ 
communicative things in our environment as carriers 
that transmit information, and termination of the 
communicative process before feedback occurs. 




Figure X 
ELEMRfTTS OF A MESSAGE 
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THE STUDENT: A PROTEGE OF THE SYSTEM 



By W. A.MoyficId 



Once there wos o group of students in school. 

They were qwite on enihusiostlc group. 

This wos the uUiol troditionol school. 

When the s»odents found out they could hove o dob 

They rjshed rl<;ht in to sec th«!r teocher. 

They were oil hoppy 

And the school did not seem 

Quite so troditionol or boring. 

One morning 

After the sluJents hod been In school o while 
The teocher ;aid: 

*'Todoy we ore going to storl o club," 

''Goodl" thoughr the students. 

They liked to portlclpotc in clubs. 

Club octivlties meont doing oil kinds of things. 

Fund roising ond work nights, 

Field trips ond service projects, 

Locol ond slo!e meetings — 

And they oil begon to talk ot once 

And they begon to plon. 

But the teocher said, "Woit! 

It is not time to beginl** 

And he woited until every one looked reody. 

"Now," sold the teocher, 

"We ore going to write o constitution." 

"Good I" thought the students. 

They were onxious to write o constitution. 

And they begon to develop o good one 

With tows ond by-lows to govern their club. 

But the teacher sold, "Woitl 

And I will show you how." 

He gove them o constitution he hod prepored. 

"There," sold the teocher, 

"Now yoo moy begin." 

The students looked ot the teocher's constitution. 

Then they looked ot their constitution. 

They liked their constitution better thon the teocher's. 

But they did not soy this. 

They just turned their poper over 

And wrote a constitution like the teacher's.' 

Just exactly like the teacher's. 

On another day 

When the students hod regained their enthusioyn 
And were anxious to get their club started. 
The teacher sold: 

"Today we ore going to elect our officers." 
"Good!** thought the students. 

They could do oil kinds of things once they hod officers. 
Work projects and meetings. 
Socials and guest speakers, 
Regionol and state meetings. 

And they begon to think on who would moke good officer; 
^nd hew they wo«;ld go about electing them. 

But the teacher said: 
"V/oIt! We ore not ready." 

And the teacher waited until everyone looked tcady. 
Then they elec'ed officer) os the teocher directed. 





"Now," wid rhc teochcr, 

**We ore going to olon our activities.** 

"*Goodr thought the itodenti, 

The/ tooiced forward to planning their octivittes. 

And the>* oegan to list their plons 

Of the things that they would do. 

But the tcocher told, '*Woitl 
I will tell /ou what we must do** 
And he told them what the/ needed. 
One complete year was outlined, 
**There/' told the teacher. 
**Now you may begin to plan,** 

The students ladked at the teacher's plan. 

Then they looked at their plan. 

They liked their plan the best, 

But they did not soy this. 

They just turned aver their poper 

And wratcdawn the teacher's plan. 

it was a comprehensive plan. 

And pretty $000 

The students learned ta wait. 

And ta watch, 

And to da things just like the teacher. 
And pretty soon 

They didn't da things 00 their own any marc. 

Then it happened 

That the graup of students 

Graduated and w^nt ta callege 

In anathcr city ocrass the Slate. 

And that group af students 

Wanted to belong ta a club in callege. 

Callege was larger than high school, 
And the first day the teacher soid, 
"Today, wc ore gainy to start our club," 
"Good I" thought the students. 
And they waited far the teacher 
To tell them whet ta da. 
But the teacher didn't soy anything. 
He iust sot in the bock of the room. 

After 0 while !he teacher said, 

'*Doo't you want ta have a club? ** 

"Yes,** said the tuo'^nts, 

"But what are wc ga!ng to da?" 

**l don't know what you want to da," said the teacher, 

"What should we da first?" nsked the students, 

"Why, whatever you consider mast impartant," said the teacher. 

'^Whatever we think important," said the students, 

"If I tald you what your constitution ^ould soy. 

And wha your officers should be, 

-.nd what activities you should have. 

Would you enjoy your club?" the teacher suid. 

"V/e don't knaw," sold the students. 

And :hey opened their nate books 

And took out the materiol 

That was prepared by the high school teacher 

And began ta copy their constitution 

Becousc they had learned ta wait. 

M^'ficld's version af Helen E. Buckley's "The Little Bay" 
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Organizat ion 
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Figure II 
THE COMMUNICATIVE PROCESS 
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Toward a Humane Technology for the Future: 
A Developmental Perspective 

Samei F. Gamble 



1 AOuM like to begin by calling attention to the theme of the 1974 conference of the 
American Industrial Arts Aooociation — "A humane technology for the future." That 
theme carric.> with it .-►ume important implication's. It implies that our pr^ ^en? tech- 
nology lo somehow le.so than humane. It ^uggtatb that, in .spite of aU it.s accomphi>hmentb 
anJ it.s many ».ontributiono, technology iia.s much iiior»' to offer mankind than it i.s presently 
offering. The theme further :*uggc.-t.s that there i.s ^.omethmg can do. that through our 
efforto Ae ».an help bring about a technology that better ^c^vc:^ human goaU and purp<Ksf's. 

The idea thiit technology need.s to be inorc humane, that it can be made more humane, 
ib an idea that hao been cxpre.s.-^ed by oome i>f the mo.st brilliant and outstanding .sociai 
phiJobopher.s uf the pa.-^t century. I or you, the ii.ember.s of the American Indu.stnal Arts 
Ao.sociJtU)R, to have addre.s.sed your.selve.s to .he idea of a more humane technology ib 
indicative of your vision and foresight, a.> %vcll a.-> of the high level of .sophustication of 
your organization. 

technology ha^ had a profound influence on man\-> \Aay i>f thinking about the ^orld. 
The mode.s of conceptualization ohaped by technology have tended to bv extremely one- 
.sidcd. The modern ^vurld ha.s been fraginented into ;>ct.s of duali.stic, either-or, mutually 
exclusive categories. Lcftam a.spect.s of reality have been given attention, v^hlle other 
equally important a.specth have been excluded or denied exit>tencc altogether. 
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Onv priin.ir> ^ Viitu'U .t( tlu *»nt-.^Klv\l or du.ilu->tK thinking lo.stcivd by our tcdi- 
noUigK .il .iricnt.itum i . tli. a.iv that iik nin Av.^tt rn indu.'>trial .>ocictie>havc toiiit to vieu 
thvir r*.l;itiun.>h»p vMth iiautu. M.m uviu.'.hiiit.-clf to be invulv«.\l in a :^tn»giglc against 
nature. Nature ic* vuv^v-vl a.> <in *.>hnta(.K t<» ow rcuiiK, a.-* a ry rant tu upjxj^c ami tunquvr. 
Man har. ncgIvw.Cc J tu tnipha^^i^.c hi-» ^.-*.-*vnttat rclat<.\lnc.'».'» tu nature, ha;, furgv^ttc-n that 
together man and nature ar^. a part uf the .-^aiiK uriginal totality. Ucecnt force a:>t> uf 
twuK>gival wata,>truphv hast <-*tr^ed tu rcmmd man uf thi» inherent eomplenientarity 
bvtAvcn hinio>elf and nature. ThmUri* ^^hu arv not kno^Mi for their undue pe»i>iini»m h.ist 
Aarnvd that a ^cmtimKj antag^^ni.-»tK and oppii,>itional attitude, tu^^ard nature euuld ^^eIl bt 
thv undoing of the human species (1-erkiss, p. 211). 

Not only \ui.■^ man pittvd him.^elf again^^t natur*., ht hac> aic>o engendered a context in 
*\h»wh he ».-> at odds> Aitli other nun. Our te^hnulugwal urientatiun ha» had a strong ten- 
donw\ to overempha."»iZv thw indiMdualu<>tie and eumpetitive »id<. uf man 'b nature, [-ar 
too little attention ha.-* bewi guen to man's need fur a eoiuiuunity in ^^hleh there are 
opportunities for cooperative, sharing relationships uith other men. 

\nt>thvr bit uf onw-^id^d thmk»ng v^hi^h ha.-> eniviged eunwuniimtant ^ith the develup- 
nunt of ttehnulogy u> tht tendvnev tu fueuo un thuc>v a^pext;. uf nian\-» reality external tu 
him. i\\ einpha.>i/.ing huw tu ^nampulatv, euntrul, and eunit tu terin» ^Mth the v^urld uut- 
.•>iJe u.>, Ae hav\ negUete-d man\> imier ur .^piriiual nature. It thi» latter teiideney — 
fht tendency of our teehnologual thinking to ignore the inner or po^ehologieal i>ide of 
man — that 1 uould like to make the focus of this presentation. 

\braham Ma.>lo^^ hac> told u» that man attends to hi» higher, spiritual nee\l» onls after 
hv in hi.> mor^. ba5>ie need.-*. For example, man attenvU* to hi> intclleetual and 

-K -ihwti. nvvd> unl> jfter Ik hac^ ;»UecCoc>full> negoiiatexl \Mth the external world to fulfill 
hi,-» rnor*. ba.->iw nv^d.>. that io, afterhe ha^ a full stomaeh and is 5>eeure from the clement:> 
^M>.>K»A, 1'^'4*. rhu.>. from Ma.^Iow'a perspective, it »eemi» that inan*i> prcoceupation 
vviih thv external i.> a neet».->ary .-*tate of affair^, hi^torieally ^peaking. Using technology 
tu voniv t-* urnK> v^lth and .-^eeur*. himr>elf m the outer world before attending to hi5> inner 
p<>5sibirities seems a natural enough process for man. 

But aeeording to NUt>!oA, man\> inntr and higher needs — the needs for knowledge, 
-U-^theti^ apprevi 4tion, and .^piriPial undv r.-*tanding — ha%c an opportunity to emerge once 
hv ha.-^ .>atiofivd hi.> ba.-*it or outer need.-*. One of the mo»t disappointing things about 
mvKltm n*an tlut on^v ht niadt himr>elf ,-»eeur<. and comfortable thn>ugh hi.-^ sueccssful 
mampulatiim of thv external wot Id, he ha.-» not shifted hi» foeU:^ 1.0 the development of h»j» 
wAn inner potential, lu hi.> pre\>etUpation wan owreoming obstaeles m the l^orld outside 
hii.i.>vlf, hv .->vem.-> to have forgotten what he originally r>et out to aeeomplish — to create 
a bettor and more complete life for himself. 

I.ruh Tromm bclievc:> that modem t.ian ha.-> beeomv idolatrous (1955, p. 121>. Hav- 
ing lo:>t .>ight i»f ihw balance betwtvn the inner and thv outer, between the spiritual and th^ 
matvrial, to\> many nien todaj believe that their .-»ai%ation he;, in the further pcrfcetion 
and iwumulatKm of thing.- in tlie material worldexternal to them.-^elve^, F romm believes 
that man ioda% ha.-> ^ome dangerously elo»e to committing tliv Biblieal error of wor.^hip- 
pmg the golden valf — ihio time thv golden ealf of technology and itr> rieh material benefiti> 
— and forgetting to be concerned wl'h his own soul. 

Man ha.> t Amvd ivehnology against him.-«elf in other way 3, too. Our one-»ided mate- 
nah.-tiv ihinkiUj, .»a.> vau.-*ed uotoa.->kihe v^rong queotion^ about our.-*elves, and morv par- 
tivularly, alxnit oui relation to wurk and the proee.-*^ of production. Too often we liavt 
a.-.kvd hi>A wv vould be.-^t utili/e human re»ouree.-> for the dtvelopnivnt of a more ef fie tent 
ttvhr.ol Iot> long v^<. have forgotten to a.->k how we ean best utilise technology for the 

further development of huraan potential, 

B> i^oiormg oi rvfuoing to recognize :hv human factor in the proces;> of production, 
Av have allowvd our.-vlveo lo become unconevmtd with the v^elfare of the worker, with 
tlu qu^ lit) of hi.> Itfe vitlier on thv job or outr»ide the wurk .situation. In our narrow and 
conipul.>tvv vonvtm for wononuv effieiency, we have forgotten that no production process 
I.-. rtali> iffuient if it lo earned out at the expen.-e of the psychological well-being of the 
Wi,»kvr J'kwiiiiii, l')(»S, p. )5>. Although wv have come far from the inhumane and ^^x- 
pioitativv labo'' praeticv.- at the turn of tht ventury, thv re remains a tendeney to view tht 
wurkt r a,> a mcan.-> rathtr ihan an vnd m thv pruduetion proecss, to pcrvoivc him as one 
moA luampulatablt factor among otIier.»> m a complex inechanizcd system. 

If wt. art trulv vonv.t mtd al)out dweioping a morv human technology, we must come 
to vic'vv ih^ av.tivity of vvork a.> mt>re than a mvans of produetion directed by narrow eco- 
nomu vonvt rn>. Aork mu.^t viewed as a means of personal fulfillment and self- 
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expression, aa an .uremic forthcawtuaiizatiunuf the v\urkcr'i> potential ai> a mature, fully- 
developed human being. 

1 have referred to ^ork aa an activit> that can potentially facilitate the growth, de- 
velopment, and pt>ychulugical maturity of the individual peraun. It la important to realize 
that 1 am not using ps>cholugi,:al or developmental terminology in any vague, metaphorical, 
or figurative senac. Due to the meticuloua efforta of a number of outatanding pbychological 
researchers in the paat iwo or three decades, the criteria for mature, developmentally 
higher levels of human functioning arc kno^n, and we can apeak of theae in a very real, 
empirical oenae. The reacarcheral refer to here are men like Lrik Lrikaon in personality 
development, La^^rence Kohlberg in moral development, Carl Kogera in paycho-therapy, 
Jean Piaget in cognitive development — men vvorking largely independent of one another, 
investigating different areas of paychological functioning, among v^liom has emerged a 
general consenaua concerning the nature of psychological maturity and emotional health. 
In other words, ^e know in a rather specific sense what constitutes a mature, healthy 
person, and we are able to apecify with a relatively high degree of certainty the types of 
activitie© that nurture and fa,.ilitatc a© well as inhibit and bupprebi> the growth process. 

Perhaps it would be instructive ifatthia point wc move to a discussion of the charac- 
terisu'Co of the mature, paychologically healthy individual and attempt to relate them to 
vocational contexts which wxiuld best enhance their development. 

'\ark which io organized around a dull, boring routine and which demands little or 
no imagination or creative effort cannot meet the needs of the psychologically mature 
man. The healthy fully-functioning person demands a certain level of complexity m his 
work Jlampden-Tumer, 19" I, p. 166/. He feels btiffled and unnecessarily restrained by 
utivitica that require endless repetition and offer no opportunity for him to think. 

The psychologically mature individual la not motivated by fear or insecurity. Since 
he ia ape rating to fulfill higher ne^^da, threata of economic coercion have little if any in- 
fluence on him, except perhaps to make him lesa productive. Me is reaponsible and co- 
operative, but not aubmioaive and blindly obedient to authority. He responds best to 
rcaaon, respect, and relationahips baaed on mutual truau Becauae he has the capacity 
for greater involvement, the mature, self-actualized man is more productive, bince his 
motivationa are intrir.aic, hehasahigherdegreeof aelf-diacipime and is more responsible 
and trust wurthy. Mia demanda for freedom, autonomy, and individual ex-prcasion do not 
make him unruly or unmanageable, but aince he needa fewer external restrainta, he is 
often unwilling to accept unnecessary restrictions and controls (Maslow, 1962>. 

Given a vocational context that allow© for imagination, flexibility, freedom from coer- 
cion, and opportunity to participate in the decision-making process, the mature psycho- 
logically healthy person enjoy a his work. He does not experience it aa drudgery. Often 
be finds it diff^alt to diatingutsh between work and play, since work haa become for him 
a means of self-expression and self- fulfillment (Maslow, 1965). 

Hxtrinsic rewards alone are never sufficient for the mature self-actualized man. 
Money, fringe benefits, and other economic concerna, while important, are not enough in 
themocKes. The fully -developed person needs to experience a sense of personal efficacy 
and oclf- worth in relation to his work, he needs to feel that he is making a significant 
Contribution, that he la accompliahmg something wortnwhile. Obviously, a vocational 
Context which relates to the worker in a completely impersonal manner, which viewa him 
as another object in the larger mechanical apparatus, can do little or nothing to meet 
these higher, intrinsic needs. 

There arcatill many employers who are operating on the basis of unwarranted or out- 
moded paychological theories, who aaaume human nature to be basically corrupt and evil, 
and who base their policies and actiona on the belief that man, if he is to be produ«^tive, 
must have his basic nature restrained, controlled, and suppressed. 

Too many of our current induatrial practices are based on erroneous assumptions 
concerning the nature of man and the course of his development. VVhether it be a psycho- 
logical perapectiVL that v iewa man as a machine or a metaphyaical doctrine which assumes 
his nature to be basically evil, the effects are much the aame. a production process 
designed to make use of immature and pbycliologicaily deficient human bemga, a produc- 
tion process that cannot help but have a retarding effect on the .vorkers it employs (Herz- 
berg, 1966, p. 209). Underlying much of what has been called technological progress is a 
mode of production which haa depended upon, and thus loatered, an arreated development 
in man and which has operated to fixate him at a lower, less mature level. 

Ultimately, the development of humane technology will entail a rather radical re- 
orientation of the entire oociety, a reatructuring of our social, economic, and political 



136 




ERLC 



urUct {\ crkjo, bXr^ p. 2()2). fhc-.sc changes can tvikc piacc only uhen there is a rethink- 
ing and a jc*.on-»Kl^ iati*m of ahat a hiinian bcmg i.-> and ^^hat he can be. These changes 
wiH take place Ahen Uk *>vt j -ail guaiof ail of uus oOcial victivitieo la the further develop- 
ment of human potential. 

Ahat does thio mean for vuu, the indu&trialarto euu».atur, for the mdiv. jual instructor 
^ho pcrfotnio dail) m the wlao^rooni and in the ohop' Important ami n.ces.sary social 
changca Uo not juotoccut, norarc thev ail-at-ont happcningi> directed from i>omc nebuluus 
viuthoritv above. ,»ocietv progrc.->oei) because of tlu activities of individuaU like ourselves. 
\s cdu«.a(oro, AC t.an be cc^pecially mtlucntial in ^.ontnbuting to positive vind res(X)nsible 
oocial change. While ooiiie Auuldaiguc tiiat the educator could be nivjst influential through 
rcopon^ible aucial organisations and political involvement, m> position is that we can 
becvt effect change through our individual effort© m the daooroom. Before \^e can talk 
about a humane teciiiiolog) or a iiumane society, our firot concern lo a huaiane classroom 
with hamane instruction — an educational environment which providei> the context for 
optimal grov^th and development of the individual peroon. Let me now briefly outline 
^oiuc important aiea.^ in which the mduotrial arto educator can oignificantly contribute 
to the implenie»ntation of these ideas. 

I irot, I would .->a> that tlie concerns of the industrial arts educator muot go beyond 
hio own area of opecialization. It lo neceooarv that he become knowledgeable about what 
eon;5titutco highci Icvels of human functioning, lie nee do to become aware of the types 
of activities which facilitate {do wdl as thov-.ewluch retard) mature, reoponoible behavior 
in hi.-, otudento. llii.-> require.-) that he be knowledgeable concerning his own personal 
development, that lie become aware of hii> own strengiiio, hio own sveaknesocs and short- 
vouiingo. Ik should remember that as a person becomeo aware of the weaker elements 
in hi.-. perc>onalit>, what once were deficienceo are transformed into potential areas of 
growth. 

lndu.->t:ial art.-, educators need to work to dispel the myth that skilled craftsmanship 
and technual *.ompetence require ieso intelligence or thinking ability than the academic 
<»reao of study. 1 hio myth -John LVwey (1958, p. 124) reports that it goes all the way 
back to the Greeko — c>eemj> tobeba^edonthe mic.conception that when pe\)ple are engaged 
in a*.tivitit uoing their hands, .-somehow their minds aie disengaged. Vocational educators 
-.eeni oniy to perpetuate the mvth withtheirone-oided emphaoio on "hands-on" activities. 
Ihey also madvertentlv contribute to thio mvth b> taking a somewhat defensive anti- 
intcilectual po.->ture and b> becoming hostile toward the humamtieo and social sciences. 
Ihio .-stance Is, of course, under^vtandable in light of the supercilious attitude often taken 
by academician^ toward the industrial arts curriculum. Then too, much of the criticism 
directed toward the social cadences and liberal arts curriculum are valid. Often there is 
a tendency for teachers in these areas not to relt,,e their subject matter to the real life 
experiences of their students. And the students, iiaving not been properly guided to see 
tile relevance of tnese areas of study, reject them as a meaningless waste of tlieir time. 
This, however, is not an indictment of the social sciences and humanities. It is an indict- 
ment of poor teaching. 

U we take the point of view withKohlberg {[972} that development is the over-all aim 
of education, any educational endeavor— whether itbe liberalarts or industrial arts — will 
be of little value to the student unless they relate to and enrich his experiences, aid him 
in understanding himself and others, and lead to the development of skills which guide 
his activities in life. Intellectual activities that end up as mental exercises or the manipu- 
lation of Useless abstractions accomplish little or nothing educationally. On the other 
hand, when the outcome of vocational education is a person with a fixed repertoire of 
manual skills rather ihan an individual with imaginationand flexibility, capable of adapting 
to new and changmg work situations, again we have failed to educate. 

Industrial arts educators niust continue to make tlie distinction between education and 
training, okiUs and technical competenciet are more than responses programmed into 
the learne-r. ^Vhile the acquisition of tnese requires repetition and practice, we must re- 
member that these skills and competencies provide a mode of self-expression for the 
individual. Hiey convey to tne student a sense of accomplishment, they serve as indicators 
that he has the capacity for further achievement and growtli, 

the industrial arts e-ducator, if he iiasascnse of the humane, does not perceive him- 
self him ply as a programmer of skills. He know s that he is teaching young people how to 
live successfully. He knows that he himself must be a model for successful living, that 
he must be a living example of the fuliy -developed, psychologically healthy human being. 

Hie final point I would like to make concerns your use of the term "art." In referring 
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to your discipline or area of btudy as indubtnal arts, thu term art should be taken seri- 
ously, lo the degree that tht product.-, of industry are artfut, the dualisms have been 
overcome; man has gotten beyond hij> narruvv,une-sKiedperbpoaives. No longer is there 
a radical separation between the inner and the outer, between moanb and ends, between 
the practical and the enjoyable - between what Oewuy taliud the m^trumentai and the con- 
sum niatory (195B, p. 361). 

Creativity, imagination, self-expresbion-art impheb aliuf thebt. If the end products 
Of man s industrial and technological attivine^ arc indeedobjectb of art, the psychologists' 
crueria of emotional health and develupmeniallv higher k vcls of human functionmg have 
been met. When a man's work is artibtic, it is necebsariiy humane. Art impiie,s the 
humane, ' 
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Social and Philosophical Perspectives on a Humane 
Technology for the Future 

Michael S. Litfleford 

'Hie problems, issuc»,andcontrovursiebsuggcbtedb>theterm, "humane technology," 
arc by no means new. llicy have haunted Ub continuoubly bmce the late nineteenth century, 
and are all included within TIU. question whith, attording to Arthur Wirtli (1972, pp. 142 
and 2'^?), still remains unanswered. Can our tLxImuIogital-urban realities be truly inte- 
grated with democratic values and idcalb? Stated another way, can we reconstruct our 
social order so iliat tcclmological-indubtrial arrangementb are bubordinate to questions 
concerning human values and the quality of human life? 

'Ilic fact that the question remain^ unanbwercd tcbtifieb to our ineffectiveness in 
dealing with the concerns implicit in the theme, "A Humane Technology." Hie reasons 
for our failure arc complex, Babic among them are certain fundamental and historically 
rooted attitudes and habitual modes gf thought, acting as barrjerb to any effective and 
widespread concern for even raibing the kindb of quebtionb neccbsary to begin to build a 
humane social and economic b>stcmbabediipona complicated technology. Tliese attitudes 
and ways of thinking arc an cxprcbbion of the dualibtic world view which has pervaded 
Wos'tern thought since the emergence of modem bcicnce in the seventeenth century, and 
which is reflected not only inourbasicbeliefb and liabjts of thought, but aiso is expressed 
concretely in our social and economic arrangements and policies. 

\s modem science was emerging and developmg, its thinkerb began to challenge the 
view of the universe endorsed by the church, llie traditional world view m bimple terms 
saw tlie universe ab a perfect sphere in which all of die constituent heavenly bodies 
traveled in perfect circlcb with the earth at the center. During the bcveral decades when 
tliis world view was being undermined by bcientific dibcovencb, there wab much conflict 
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between ocienti.-»tc» .*rkl ihurchiiicii, wnh man> uf the former being luirac^ced, branded as 
heretics, and ev»>n »>A»>»>utid. In ,>piU of thin action, it \\ac» the previously all-p^iwertul 
church whieh ^^ac^ luring ircdii)iiit> and influence o\c r its fi^^lUnsers. 1 o put it bluntly, 
the church had been put in a vcr> t nibarra.-^ning position, it was caught in a oeemmgly 
unrcsolvable dilenin.a. On the one hand, the church dogma had to bt infallible because 
itft ttuthc* ^vere baocd upon revelation^ from GoU, On the other hand, there wao no getting 
around the fact that the dogma had «.ontained an crroneouo view of the physical universe. 

At thio point, a I rendi philosopher, mathcnuitK lan, and devout Christian, Rene 
IXv->eartec», entered thv picture and prt.scnt»>d a ooKitiuii lo the duirch'ft uilenmia, Des- 
cauci> niamtaincd that the univcu-,c i.-» fundamentally duali^tic, that is, there are two 
separate ^urldo, tht mental and llic phyoical. Both the %\orld of mind and the world of 
matter are real, but they arc distinctly diffe rent domain^ and are known througli different 
meano, Ilic phyoieal »\orld be long.-, exclusively to ftcicncc, and is Known through the 
empirical proecdurco involved in observation anU experimentation. In employ mg such 
procedureo, ocieiitiottt ma) nuiKe error© v^iiieh arc event\iall> corrected through furtlier 
oLocf vation and expciimentation. The %vorld of iuind, wliich via the dualistie cenception 
belongc? to the church, inv-ludeo all significant moral anU mental concemo, Thio world is 
known through pure thought and rcvelationc> from God, and lo not oubject to empirical- 
ocicntific iuc|Uii>, knowledge derived about tiic world of mind io not oubjeet to error — it 
io infallible and aboolutc I he Lartecian solution thuo got the church off the hook by 
effectively oepauiting queotionr, of morality — what ought to be— from ocientific inquiry 
and technological development. 

The Cartcoian split lo .^"^rongly built into contemporary society, with the matter or 
phy<>ical [KtU of the dualioiu being dominant, Uuo dominance reflects the progressive 
increase of se.ientific-teehnologiv.al influence in all areas of life and the corresponding 
dccrca.r>e in the influence of religious institutions. In effect, we have continued to make 
advances in the physical world ^vhieh have had profound effects on the moral-human do- 
main, but sinvc the latter has traditionally ber>n considered a separate area and not sub- 
ject to inquiry, little has been done in the way of seriously raismg questions that con- 
sciously acknowledge and attempt to deal intelligently with the moral consequences in- 
herent in developing science and technologv, Hius, we have scientists and technologists 
constructing nuclear weapons and other technological devices and claiming no moral 
responsibility for their creations. Hie general attitude has been that technological devel- 
opments are morall> neutral. Along the same lines, economic growth, an ever-increasing 
rate of production of goods and services, hao often been taken as the highest good, with 
moral questions concerning how ought the goods anU services to be distributed and used 
Occupying at best a second class, unscientific status, if indeed they are raised at all. 
At the level of formal schooling, educators Using "scientific" measurement devices test 
people's "abilities," "aptitudes," or levels of "aclueveme:ic" and on this basis assign 
them to slots in tlie educational oystem — e,g,, a vocational or an academic track, a 
"slow" learners class — without confronting the moral implications of their choices, 

I he above arc only a few of many examples that could be given to illustrate the cOii- 
scquences of tlie pervasive split between the world of niinJ, morality, the ought, the possi- 
ble, and the physical Aorld, the world of matter, tli^ is, the actual. All of the specific 
examples, however, deiiionstriitc our failure to deal with moral questions and concerns 
regaruing the eonscqucnecs of scientific-tcclinological and industrial developments for 
human affairs and the quality of human life, vVitli the incicasing importance of science 
and technology in our society, we have fallen into a kind of technological determinism in 
which the is, the actual, becomes identical with what ouglit to be, an»< the actual is deter- 
niincd by developments in the tcehnologieai-matter side of the dualism. Within sUch a 
deterministie viewpoint, technological developments have come to b, viewed as having a 
rtality quite apart from liuiiian purposes, bcrious inquiry into tlie basic values and moral 
questions regarding technology tends U) be viewed as romantic and unscientific. Intensive 
and f^vstematic methods of inquiry are not generally considered applicable to important 
but precisely unquantifiahle questions involving human fechngs, purposes, and desires- 
the need for community, the need to belong and feel wonh while, the need to exert some 
control over one's destiny, and the need to grow. 

All of this does not mean, however, that moral decisions — decir.ions as tu alternative 
possibilities which for better or wo^se affect the human condition — arc not being made 
(Dewey, 1^57, p, 2^7}, 1 hey are made continuously with respect to technological concerns, 
but with tht separation of morality from tlie scientific-technological enterprise such 
decisions are Uk) often niadt on tlu basis of routine habit or immediate practicality, 
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Frcquenily, there lo nu genuine u-flcaiou in tlu w.jy of a broad survey of condirions and 
jwssiblc consequences .»i iVcii an> real .uwirtncbb that important moral decisions are 
being made, NonethdcbcJ, there i.-, no way to avoid making budi decisions, and the only 
!noans by which we can begin to develop a humane teehnolog) is to bt-eome trulv reflective 
about moral concerns. 

L ike many other educational movements, voeational cdueation hab been deeply influ- 
enced by the historical duali.-^nib mentioned. The historical development of vocational 
education for the moot part has been dearlv tied up with the matter or physical side of 
the dualism: 

But Q mental review of the intellectual prejoppositionj underlying the opposition in educa- 
tion of labor and leisure, theory and practice, body ond mind, mental states and the world, wiii 
show that they culminate In the antithesis of vocational and cultural education (Dewey, 1966, 
p. 306). 

ITie ideology behind the major thrust in the development of vocational education has 
been appropriately labeled "social efficiency" (Uirth, 1972, p. 143). Such an ideology 
is the direct antithesis of a humane technology, plaeing thmgt, humane and things techno- 
logical in separate domains, with technociatic goals being primary and humane concerns 
lending TO be ignored. Thus, the adherents of the ,soeiaI efficiency ideology emphasize the 
nece^s»r>' of producing loyal and eontented worker^ {XJbbebsmg the bkillt; and attitudes 
needed by tJie present state of indu.-,tnal and technologual development. Whether or not 
the existing order is hun^.anc is not an important question; rather, it is tacitly < ssuined 
tim wo live in thcbc^tof allposhible worldb and that material probperity and the efficient 
functioning of the existing economic reguiic outweigh all dibadvantages for the qualitv of 
human life that may ucruc from mindkss and uncontrolled mdubtrial-technologicardo- 
velopments and arrangements (Wirth, 1972, pp. 154-155). It is obvious that here we have 
a classic example jf the primacy of the world of matter in twentieth centurv American 
social and educational thought. 

With the social efficiency adherentb dommatmg the movement to establish vocational 
education, it is no surprise that the Cartesian split appeared within our schools both in 
the form of a narrow conception of vocariunal education ^,pj the separation of vocational- 
technical studies and the so-called 'Miberar* academic studieb. Thus, we have vocational 
education representing the material or phybical :,ide of the dualibm, coneemed primarily 
with helping people find their olot in the world of work by providing them with the neces- 
sary technical skills. Separate from allofthib and equally narrow, \^e have the academic 
studie's representing the laental, theoretical side of the duality. 

The dualistic perspective contmutb to bt exprebbcd m our educational programs and 
elsewhere, l^he persistence of thib perbpectiveobvioubly precludes dealing seriously and 
effectively with fundamental questionb concerning a humane technology, but the remedy 
for this unfortunate situation i^, not caby to accomplish becaubC it invoivcb drabtic shifts 
in our fundamental aj>suniptionb concerning the nature of our world and the relationships 
among the phenomena which >.ompribe it. In Cbbcnse, what is required is a new set of 
categories from which to view the world. 

Fortunately, there is already some solid ground upon which to build. The dualistic 
world view has not gone unchallenged. Throughout this century, a new world view with 
new categories and modes of thought has been emerging. For example, early in the 
^;truggle to establish vocational biudiCb m our bchools, there were people ' /ho were argu- 
ing for a much bri>adet conceptionof vocational education, Suth people were able to raise 
and inquire into questions related to a hurnant technology becaubC they did not polarize 
mind and matter, science and morality, the theoretical and the practical, labor and leisure, 
"cultural" and "vocational" studies, 

\ foremost ^pokcbman for the broadtr, antidualistic point of view was John Dewey, 
one of the major pragmatic philosopherb in Ameriea, IX-wey wab a strong supporter of 
vocational education, lliic support ib illubtrated by the fact that the curriculum in his 
L^mversity of Chicago Laboratory School was organized around the concept of occupations 
(Wirth, 1966, pp, 1^-131, 278). However, he strongly opposed limiting the defmition of 
vocation to activities that involve economic rewardb and the notion that each person has 
only one vocation (I)ewey, 1966, p, 307). Lach perbon hab bcveral vocations, but the 
dominant and all>encoinpacoing occupation of allhuman bemgb at all tiineb is living, which 
to Dewey is synonymouo with a continuous proccbb of moral and intellectual crowth 
(DCWC7, 1966, p. 310), 
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UlUun buch a |Kr,->pcaivc, ih%.r^ could be no reparation of the vocational ind ihe 
"libtraT' or acadciiiK. lnr>kad, iht goal \\ai> an effective integration of the two areas. 
The appropriate lor vocacuinal .^tudiea v^a.-, aa an integral part of general education 
for all children, rather than a separate domain fur thuac ^^hu a ere nut guing tu pursue a 
higher educatiun. Tht conceptiun uf a liberal educatiun ^aa redefined tu mean a cummon 
education (ur all children ^hich included vocational- technical btudiCb in buch a fashion 
that schooling becaiiie relevant tu the realities uf an emergent industrial, urban society , 
Ihis redefinition v^a^ de^per-itel) needed because the idea of a liberal education originally 
came into being tu prepare a leisure clasr> for ihe puisUit uf leisurely activities (I3ewey, 
1900, p. 25l> and was nut fittmg fur education in a supposedly democratic society, 

lo lX;\^ey, the main rea.>un fur including uccup.itiunb in the school curriculum is not 
that they can servt as tht basis fur develuping job trainmg programs to berve industry 
in its present slate \.such a thrust only perpetuates the Cartesian split and the primacy of 
the material, physical v^urld/. Rather, Occupations or vucatiuns are important to educa- 
tion*il studies because uf their social and mural significance, the way in N\iiich they connect 
With uther interests anJ the sucial urder as a whule, and because uf their scientific con- 
teni ^l>cwey, 1*^00, p. 315>. f^ur example, metal technulugy and wood cunstruetion need not 
be carried on ao a way uf preparing future caijienurs ur welders or merely as an agree- 
able way uf passing tmie, Ihey affurdan appruach tu knuwledge uf the place of wood con- 
j>tru^i»vm and metal technulugy m the histury uf the human race and the place they uCcupy 
in the present social order (Dewey, 1966, p, 200), 

Much mure cuuld be said alxiut t^ewey's antidualistic, interdisciplinary stance con- 
cerning the place of vucatiunal-techmcal studies in our public schools. He wrote exten- 
sively on this oubject in Demucra^v and Lducation and in other sources. However, I^wey 
realized, just as we must, that issues concerning the proper place and function uf voca- ^ 
tional (actors m formal ochuuhng, while of crucial importance, only reflect in microcosm 
larger societal problems which must be confronted if a humane technology is to be 
achieved. Uur effort.s to ft'->ter a humane technulugy (or the future must reach far beyond 
mere schtK>l reform. In fact, sudi a goal is impossible to achieve by so limited a thrust, 
to so (ocus our e((orts makes us guilty of foolishly tmkermg about ^^pcrhaps this is where 
we ought to place C areer Lducationl/, for the basic educator is the total pattern of culture, 
the entire socio-economic system (Wirth, 1972, p. 173). 

I here will not be, cannot be, a humane technology so long as the historic dualisms 
continue to be perpetuated and maintained m new furms by uur sociu- economic system. 
I or instance, a revealing example of the Carte^^ian split in contemporary society con- 
cerns the concentration of power m our major public institutions. Power is frequently 
concentrated m the hands of a few people who figuratively could be said to represent the 
' mental world" and who make "moral decisions" — i.e., decide the ends, on matters of 
gravest importance to society. The rest become helpless pawns, "bodies" operating 
almost exclusively in the physical domain, used as means to achieve ends which they had 
no part in formulating. A humane technology is out of the question so long as the majority 
of the participants in our public institutions are treated as "hired hands," extensions of 
tile material wurld, and cut uff from meaningful processes of participation and communi- 
cation O^'^^^'Vf PP' liil-li^2>. Lven today, this is too frequently the case except for 
"bread and butter" issues <i,c., confined to the wurld of matterj such as fringe benefits, 
wages, and working conditions. 

The lutal rejectiunuf a dualisticpularized world view led Dewey to pose critical moral 
questions concerning the existing social and economic order. To Dewey, such questions 
Were not merely abstract concernsabout which philosophersmight debate at iheir leisure; 
they were tjuestions tliat were just as deserving of reflective and systematic inquiry as 
the movements of the planets or the nature of electricity, 

ijuch a way of thinking was <and isj so contrary to the predominant modes that the 
queotu>ns raisedseemed ridiculously romantic and idealistic to many people. For example, 
Uewey and other like-minded people maintained that a major function of vocational guid- 
ance ought to be looking critically an reflectively at available career opportunities to 
determine whether the various careers were wurthy of people in terms of such criteria 
as opportunities for moral and intellee-tual gruwth, the exercise uf initiative, control, 
and responsible freedom, and the quality uf educatiunal experience invulved in the activi- 
ties comprising the careers ^Uirth, 1972, pp, ILVlUj, From the Deweyan perspective, 
it was emphatically denied that the only important question was whether ur not tlie people 
could fit the requirements uf thecareer&. LVwey refused to suboidinate the moral-human 
Uomain to the physical-technical. He continued tu insist that our first concern should be 
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mwn? 'W'"- >'«>l<i rn,iolii.u t.)Mi|)|).„ tl.uin.in vahu-s, .ind tl.ni sudi r.-sin.c 

. n n' p ™ ""i: '"^ •""'^lu.'l.s.K- a»d in.ordisci- 

nVtlulrof ;t u^^^ i" <"^- l'om,d.,.,ons<,f l-.d.u-.Hion 

anu Miost ot \«m ,ui- ^pivi.ili^t. in liuliKti i.il Vrts I JiK.mon llu- u tml iiid ivw-iMr. 

Sr;.^1;;z^":Ca. '^■^^"■^ ->f •-....t.n. 

m...r""!!!d''ira,,'''r-r •"•^■/^'•'"i ">"nv diM-.ph.K-s. ITc ,.s,s.,cs vvc are 

P ^"l.K .., x,.i; m ,n ' "■■^"^•■■"x-re, in ordor «, .u.ond .0 sud, concerns. 

1 " '"^'"'^'^■''"^''<"i''''«"tlitlk. pr.icticaInortlietli«)ri-tic iI tl.t 

m. ff - 1«" ^^i"> •'" offoa.v.- union l,or«cc-n ilion, In s lorr lo I c 

.™ T ^ "^■'^'■ ■'"'■^'"'^•"'''■"""^ Mroiii-lv in.crdisciplinarv ,nd con^^^^^ 

N n'v ;,rv f «; •" i"'^' \" ■■r'"'^' '>'''-'f '<'n.,issnnc.person, hm 

.re ,™i n - -trT J"<-<li->>« «l>ich luv. pl.Kiicxl IK for so long. And 

. . I ,1. . , -"-•'■'ud «itl. ,. huiiunc lochnology, the hre-iking do™ of these dualities 

P^----^»^-->-'^- f^"" -Mich to opei-.He i,-, our mosriiXSnm 

^' I"""'. " -l'<'"ld IH- Stressed th.u the pieeedent for ch.illonR.ns Hic tradltionil 
1)1?, n?/"^i ""7""''^ '-""-""SV iKis been .set not t ilv .y inCc "is 

Ui elly mdentifi.d ,,s philosophers „f eduction (e.;;., IX-vvev ..nd Uirth) but also ,v 

\ .u^ >ueti:^^,d leohno^^ IS m evpre.ssion of the broad, antidualistic and mtcr- 
d.>o.,....um outl.K,k extant among many lu.dmg industrial art; educlrs bucl.an , I 
l<x.k IS aU, evpressed in the definition of industrial aits published by the bffkc ofVc "l 
nomic (K,K.r,.,n,,> la.t November. I hc. definition is clearly conipnub c v"^ l~l of 

Krf^r\i, ' '^^■.'"'""^^■""f>'"S'"JuMrialartsvuth job training or as prcpara- 

™ d Ir;, n 7" '"j"'' program.. Industrial arts is defined ^s 

>,ciK ral wlueation of value to all students, regardless of their aspirations l--urtlierinoro 

leru,? 0)";:: .'''■'"'t"' '"r ^-'-"-■->«- the development of an negated 

K f fmv " V""'"''^''^ """" ■■^■"""^^ <"""l="nS ..nd the development of high 

li%el.. of .ognitive-moral functioning ( Federal Register . Nov. 21, 1973 p 'i2''.i-'-4^^ 

liclv ,s'l^ni"Z r",r'""; •"■'■'^ ^^'""'"^■■^ •-'■•^ fo^^-^-f'-i'v n»<j'p"l.: 

.1 the nr,l ,->-'"^< ^"V'-""^ ^'Otx^MCim^ <l.e kind of inquiry necessary to deal 
i t< nul it ^r .^ - \> nn outstanding example", I refer 

Shon )r n ^- ' "vronmental education in the April l-)"! issue of .School 
ihop Dr. IV.ore s approach is clearly interdisciplinary; he uses the loncepi of sy^^tiTUlT 

mr n Iv Uo n , '■ " ""V^'V'f -'^''>'"nJ cultural context. Anally and most im- 

ml I d . Ml,? .nT' " l"^' --"PK-.s constructive alternatives to existing 

iiVVore,^<r '<> "-n^'C' <l>c- ( artesian split 

to t,ko'.h.'.''i;'ul'l'„''^",'" '"-'seducaiorsarein a uniquely favorable position 
^r< i n ""' ••''"^•'^•c'>"-'l-'»y- "nlike moM other vocational education 

groups, t leie i> a sfong thrust in your field to see vour work as general education ind 
as related lo m iny different areas of study (U irth, l-;72 p IW) education and 

Ijiifonunately this is not the onl> or perhaps even the major' thrust in industrial arts. 
Ihere are those vMio justify industrial education on the basis :!:at it provides non.colk4e- 
^reenb! b"%"''''f-' ^' ■'•"-^-> ^->'-> «lio sec^,idistri.7irt.s as^'^ 

n I ,n,1 7"" ' "f ■•■■^•Kula.- sclKx,! work (Dewey, l«)66, 

F,!- of ,h ""7".'"."''->^-^ f^>",^"'>"<>k. line, and .s.nker for the career education approach 
l.ach of these positions miy he valuable for .some purjwscs, but none of them have much 
to contribute toward the endeavor of creating a hum.inj technology. Ivach prn,em!4-s he 
dualistu- perspective b^ encouraging the continued .separation of the academic and the 
v<H-ational, by ignoring the total social .s.-tting in which Jducat. on occurs; or iZ. 
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in the finiil .malv-.u>, tturt no .(voiding the fad t!iat tht problem of creating a 
humane ttUuMio^y i.-. it HMtal |>robiiiu. l lu moral quc^tiun.s \\hich must be confronted 
art obviously related to tht .-.truvturv and functioning of our pubh*. educational .^yhtem, 
but they are by no nican^ limited to tht realm of formal schooling. Such questions are 
inextricably tied up with our entire socio-economic system. 

If wc arc .•>crioUft about dcvclopingacivih/.ativm which i.-» Ixjth technologically advanced 
and humane, canm^t gtt caught up in ^top-giip n»CiL->urto .-^Uch a^ career education \Nhich 
focUs only upon .-^uptrficial itfoim v)f ihv public .-school or oiiiipU -minded tcchnoct atic 
appruavhto oUch a^ "tcachmg cvv ry child a marketable skill," Whatever their merits, 
thcftt narro\\ solution.-* .-»tanvl a.-> obstacles to the mam taok thai confronts us, and that 
ta.->k both avvcrtume and urgcut, foi time i.^ running out on the option of acquiesing to 
mmdic^d, anti-humanc, tcchnocn.tic »olutiono (Wirth, 1972, p. 237). In spite of the sue- 
ccddful qucot for mate rial gain, v\v h ivc failed to demon.->tratc that we can create a humane 
oocial ordet, a civilization \\orthy of allegiance (Wirth, 1972, 222;. Our task is to begin 
tv> apply the »aii»e method.-* of intelligence which have produced our advanced technology 
to the .■>ucial-moral ophcre of related human affairs, toward the end of subordinating 
technical |X)wer to human;, vieiiiocratic end.-, <\Virth, 1972, p. 237), The task involves Jis- 
v^iplined, .■>a.->taincd, and .-^yfttcmatie invc.-»tigation of difficult moral question.^ which 
there iirc no pac an.-»wero, a.-» \\cll ao a wiUingnea.-* to approach these complex questions 
vMth a genuine opirit of inquir), A commitment to ne\\ and vlaring modes of thought is 
required. A wiiiingnc.->.-> to re con.-* t rue t our belief through the vhfficult and arduouo proc- 
c.>.>crt of rtfk^tivc thought i.-> c».-»ential. Ihe courage to act upon the reconstructed beliefs 
in eonvtrt with others who arc voncemed with a "Humane lechnology for the Future" is 
demanded, 
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Teacher Education, A Perspecrive 

Wiley G, Hartxog, Jr, 

Ihe theme of thi.-> conference, "A Humane Technology for the Future," is in reality 
a theme of understanding. Only tho.",e things that can be brought into the frame of hunian 
understanding can be truly humane, Induo trial arto ha.-> long advocated 'hat the education 
of ail .-student.-* should include a strong emphaoio upon underotandmg the technological 
society that surrounds us, 

Ihe teacher education perspective that I share with you is one of understanding 
through interaction. These interactions are many and varied. They include not only 
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technical and truhtiunal dinv iplmc*. but inturaction^ v,\ihin thu field of education as well. 
It would poihap.s be d- .sirabk if it t-ould be «,laiined that tins curriculum was the 
product of extensive curri».iilum study and research. However, u is the result of cur- 
riculum revision influenced by the following constraints: 

1. \uburn University docs not permit duplication of facilities, courses, or equipment 
until maximum utilization has been reached with existing resources. 

2. \t the time of the revision, budgetary consideration dictated that only those revi- 
sions could be jpprov Mthatdldnot require additional staff members or equipment. 

I vt'n with these constraints, \\c arc proud, and Ae feel Justifiably so, of the very positive 
results we have observed. \Vc feel that the following observations reflect favorable out- 
comes from our teacher preparation program. 

1. Over 00^ of our graduates, In the three years since implementation of this cur- 
riculum, are presently industrial arts teachers. 

2. As a result of interactions within our own department and within the school of 
education, our graduates, while they nave a strong role identification, evidence 
ability and willingness to cooperate with other teachers in other areas, 

X \s a result of interactions with other academic schools and departments witliin 
our univcr ity, our graduates evidence the understandings necessary to relate 
industrial arts activities to an understanding of our technological society through 
their instruction. 

IVpartments outside the School of Hducation frequently employ our students as 
lal>oratory aides and assistants, in preference to their o\N'n students, citing their 
ability to eoiiiinuni.^ate and instruct. 

We frequently receive compliments on the quality and ability of our students from 
professors in other departments and schools where Uiey are taking courses. 
I'nrolhnent in the industrial art* curriculum has increased more rapidly than 
other curricula r areas in the School of Education. 



4. 



COOUO. CVCATIOM 



ASHIMISTUTIOM 



stua ootamcjiTioKS 
tansuTicSi sociouct 

lISTOtTi rOlITICAL SCIZHCE 



rovKEUTiOdS or cducaticm- 

IZUn. MTTSICAL DVCATION. 

A)0 t£CJLZATIC« 



SCHOOL or 

ACKICCITVU 



scaooi or 

AlCIITECIUU 

rivt AXIS 



scKOL or 

AXTS 

XltlKU 



scaooL or 



scBOOt or 

CXXXtlOU 



sorxjL or 

CKlfUXVK 



IWXSTtUL AXTS 

tttiXKnrt on 
- Actia'iTvua ociiretiiM: 



n eiiTKCTrtt 

^WILCIMS TCCBOUCT 



DQCATIOKAl KZSU 

r ExtnioKtt 

TOCATIONU DO UKX-l BXUltm 



-Ttcnicu. smicts 



iciooL or 

KKX ECCaCHICl 



CXMSOaX ATTAltt 



scaooL or 



144 



ERLC 



SCHOOL or 

KDICIXt 



148 



D'trARlMtST OF VOCATIOSAL AST) ADULT EDl'CATICN 
School Of EduCACion 
Auburn Univeralcy 



HEAD PROFESSOR 



ACADEMIC PROGRAMS 



I r 



BUSINESS 
ED. 



ACADQilC PROGRAMS 



DISTRI- 
BUTIVE 
ED. 



HOKE EC. 
ED. 



IST). ARTS 
ED. 



T. & I. 

ED. 



Trschlns Cue of School 

Croups 
Sacurs of Adulc 



ADULT 
EDUCATION 
PROJECT 



DapsrcacnCsl 
Concent Courses 



.1. 



T 



B««lc Pover HechanUs 

Saall Gsaollne Engines 

Auto Conacrucdon and Repair 

General HcCala 

Building Conacrucdon 

Baalc Drafdng 

Eleccrlcal InaCalladon and 

Malncenance 
Baalc Elaccronlca 
Shop Planning and Sifecy 



i TIOKAL 
RESEARCH « 



LI 



DEVELOP- 
MENT 



SUPPORTIVE SERVICES 



SUPPORTIVE SERVICES 



Auburn Univcrbit> it> a land-grant institution. Hic undergraduate phase of its instruc- 
tional program is> c^rganized into nine academic schouU. The indubtnal arts education 
curriculum intcractrt *.Mth ocven of tht&c nine »chooL»>. At the present, no cour^cb are 
utilized from the schools of pharmacy or veterinary medicine. 

I he indurttnai .,rti> education programs arc aUm*ni:>tcred through tlic industrial arts 
division of the Department of Vocational and Adult Lducation \Mtliin the bchool of !-duca- 
tion, Thij> departmc ntoffera degrees in acvcn areas of concentration through it.s academic 
program^. U alao provides rtupportive service:> for several other activities of a research 
or an extension natuie. 

The NLA PL-approved industrial arts education curriculum consists of 210 quarter 
hourrt. An outline of thio varriculam lrtsho^^n .n the accompanying chart. Tlie 80 quarter 
hour» in general cdu^aticn ^University and ^diool of Lducation requirements) are dis- 
tributed over four of Auburn's nine schools\ 

INDUSTRIALARTS CURRIC ULUM 

General Education 80 hn. 

9toitu'iona\ Education 41 hrs. 

Majar/MInar 75 hrs. 

Electives 14 hrs. 

TOTAL 210 hrs. 



GENERAL 




PROFESSIONAL EDUCATION 




Orientation 


2 hrs. 


Humari Growth and Dcvelapment 


5 hrs. 


English and Speech Communications 


21 hri. 


Psychalogtcal Foundations of Education 


5 his. 


Biology 


10 hrs. 


Social Foundations of Education 


5 hrs. 


Math 


5 hrs. 


Teaching !n Industrial Arts Education 


3 his. 


Social Sciences 


24 hrs. 


Progroms in Industrial Arts Education 


3hf5. 


Physical Sciences 


10 hrs. 


Professional Internship in Industrial Arts 


15 his. 


Health, Ph/Sical Educotion and Recreotion 


3 hrs. 


Philosophical Foundations of Education 


5 hrs. 


General Elective 


5 hrs. 
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Hu 4l-qu.irt< i-huui pi.ifi ^^Kmal <Jiu<Uit)n >t'qutncc ics .•»liar<.*d b\ the departments 
of l^)undat^on^ of l.duKath»n iiul \\k itiwtial and Adult I.diuation, All of these ciuir.scs, 
^^ith ihi. eXctptum of rUiIoM>|>liKaI I ouudat»*>n-» of l.du».atitm, uquifc .-student involvement 
in publK r.chool -situation.-, (^tn^ralK mdu.-»tnal art:> ma^)r^ taU l*ounditions of 

i:du».ation, rroj;ram> m lndu,-.tMaI Arts l.diuation, and U.uhin^in indu.stnal Arts l.duea- 
tion in a on».-quart<. r bK^k. I hi.-, enables them to *.i)n*.cntrate on involvement in hvt 
cliis.>r*X)m partuipativiH t*) an extent not poh.sibU if thi.M. ^.our.'^es \\er<. taken separ -u.. , 

Industrial art> majors art. treated a.^ a A<par itt. group t)nl\ in the teaching aad pro- 
granu"> courses and during th*. ii pr<*fe^.-ional tnu rn.-iup, \il otiK r plia.^^ ^» of du ir prep- 
aration involve interaction ^ith student.^ from other scIuhjIs or majors, 

Th( 7'>-quart».i-hour ma}<.)r minor in industrial art.s education inv>lvcs j^even of 
Xuburn'o* nmt ..»hool.^. It off^. ;^ -»tud<.nt> four optiv>ns, in terms of .specialization v\ithin 
industrial arts. 

1. ^)-quarter-hour 1. \, maj^ir plus jn appn)\imate 25-quartei -h.uir minor in a 
rdateil field, i.e., I durational Media, Kconomus, Mathematu.s, \dult l,du».ation, 
eiv. 

2. Industrial \rt.s Praftini: ind lX>igu offering a <on».entration in Drafting and 
He^ign, u-sing couis, from thi. d<.partments of le^hnual services, \rchitecture, 
Uuilding I c\hnolog\, ( on>unu i \ffair>» and \v>cativmal and \dult l.diKatum, 

V Industrial Arts^l'o^^er .\U».hanus offering a ».v>iKentrativm in power mechanie.>, 
u.stng ».our.si.s from Xgr^ultural I,ngin».\ ring and the Department of Vocational and 
\dult 1 da^Mtion, 

4. Industiial \rt^ .\Ktal.s I\xhnolog\ offt i ing i ^jn^entiation in metals using ti)urst-s 
from lechnual services and Vocatit)nal and \dult [education, 

rh- first option Is tne Ka>t popular and po>sibl> the lea?»t effective in terms of 
tea^lKi preparation. IKivxcvcr, it frtqii*.ntl\ iiKet.s tht nt<.d.s of students transfe ring into 
industrial arto fioiu t>tli< r ^».h»K*Ls and dtpaniiunr>. The v»thei three optu)ns are abt)ut 
equal m |X)pu|arit\, In Mabainu, tlK *.urrcnt trt nd i.<> to <*fu r iik reased exploratory 
iOur-i> of a general .spt*.i.di/td natuu at tlu louvt higli .s».iioul level, ^Se feel that i)ur 
vurruular option.s t>ff*.i *.\trtnKlv valid pr».p«uathjn foi tea».he r.s in\ol\ed in tliese pro- 
grams. 

The ke> to .suvct.^.s of an int*. ranting ti.a».lur preparation program such as ours is in 
^^Hirdmation with the oth*.r departments and .sJiooK> inviilved, accompli.-^ tlii.s co- 
ordination. We maintain a iiuuste r .^Jieduk of.'>».iuK»iof I.dueation and Dep<irtnieni of \'oca- 
tional and \dult Ldu^ation vour.s*. s, also in<iintnjn schedule agri ement with other 
>^h^K>U and departnunt.s ^o that van *.ff*.*.tivel\ ad\ i.se >tudent.s m planning their pro- 
grams. 

M)nu t>ther ben».fit.s that ha\e r*. suited from thi.s approach to teacher preparation 

are; 

1. Inor*.a>ed av\arene.^> and knowUdgt of industrial art.s throughout our campus, 

2. \trracti<in *)f snidcnt.s from oth*.r arc«Ls to mdu.strial art.s through .student inter- 



i. \ rcali/atiim b\ other s*.hooLs and dtpartnunt.s that public .s».Ivk>1 mdu.stnal arts 
can aid their t»biectivt at the profe>.sional level, by providing public .school .stu- 
dent.s With awareiK.s^, infi*rmation, and e \piorator> txperiencis. In fact, we are 
vurre ntK di.-**.u.s.^mg .viththe ^cluK*lof I nginee ring how tlu.-, might be aceumpli.shed 
and whar support thev mav provide industrial arts. 
rhi-> program l»rn of ih *.»..s.sit> ha.- proven to be extrenuK sati.sfaetory. Based upon 
our V vpe rK n*.*., givtn addirionai alte rnativi-s, it i> doubtfui that wc would make major 
changes in our program. If >ou get the' opportunity — try it, you'll like it. 

Df. HofUog teathei In Ihe Ind^>ti»al Afh Education Ocponmcnt, Auburn Univcr^it^, Autx/rn, Alaboma. 
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Exploratory Industrial Careers Project 

Lorry Jon Kenneke 



I ivt- Oregon pubiis. dv.iiuoi Jiotrwto, the Oregon otatc IXpartnient of hJucation, and 
cht L>cparinitnt of InJuotnai LJii^.atior. at Oregon otau I nivcr^iU art ».uircntl> engaged 
iH a Joint f>rujc^.c vl6.->4jjiv.<J lo fa^ihtace ^arc^r Jcvclopmcnt through exploratory industrial 
art^ prograiu^. Part.^.^ating didtrict:> ar^ Albany, AohlanJ, Klamath Falls, Philomath, 
and Salenu 

rhv project, funded primarily rough tiie otate Department of Lducation, calls for 
a [hrcc->ear ^.onnoruum of public, o^^hool disc ri v. to ^%ho3e purpose to develop outlines 
f^i fivt aliematt e.\pl^^rator> industrial career development program^. The program 
outi»ne^ or models ^viU have application to industrial arto studentc> in grades seven 
thr^'ugh ten, and a ill provide, industrial art:> teachers Aith guidelmeo and give impetus to 
exploratory career development activities in the s<*lioo! shop. 

Alternate model.-* will rtfleei individual district needoanddcoircs, along with a unify- 
ing ihenit of »«aretr development. I or example, Ul^trle; A may elect to develop a model 
ba^ed on the \iCwupaCional \er^atillty" program, while Distriet B may develop a model 
rcv^emblmg the 'f anetion-Ba:>e" approach. Care will be taken to avoid the imbalance 
f.^und in mdustriai arts models that emphasize teehnology, materials, and product at the 
expenr^t of man and htr» role ai> worker. F.very effort will be made to blend technology 
Aith the vontemporary need;* of rtal people with real learning characteristic^ and real 
*,aictr ix>tentialittes. v^onsortium aeuvity wili en^ure that alternate emerging models 
will, in fact, possess a definite career development orientation. 
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CAREER SELECTION PROCESS 



149 



ERIC 



153 



Tlu firs,t ytjr, of ptu^i, aUI bt voted to JeviMng program models which reflect 
dcvt lopiiHUtal otagcA and ..on ^ ^-.j binding diaractcrifttK behavior;* of >oung>tcrt> in grades 
seven through ten. Appropriate occupation* 1 content, inc.trUctionaicom[X)ncnt.->, and learn- 
ing tJ.->k.-» v\ill alftO be formulated for each btagc. Ilicst will be drawn from ihc career 
development continuum \vhich k-» characterized b> the ieveKs of awarene^.s of self and 
pei^ple at work and pLr tK-t<;. exploration of »c lf and mdu&tnai careers (7-lU); cluster 
preparation (11 and 12); and specialization (H^-). 

Since cxp!orator> progranu-> arc an integral pan of the total career ^election piocess, 
then \\in be Jtsigned \Mthin the framevvurk of a s.oinpleteiv articulated career education 
SwhexTie. ITie program.-* >vill be built apon Ahat occuio vwthin the career awareness level 
iK-(>>, a^ vvell a» that \\hich takes pKiwe at the ievek-* of cluster preparation and special- 
izacion. 

Pi9ure 2 

EXPLORATORY INDUSTRIAL CAREERS PROCRAM 




7tn CraJtS ECO%'0«ICS OF WORK 

Program model.-* r»eek to facilitate exploration of ^^elf and industrial careers. They 
vvill promote, a* under .standing of the. eeonomiu.-> of work, b> self-understanding, c) ori- 
entation to industrial vare*er clu&ter^, d> exploration of industrial career clusters. 

Hie mdur.crial <irt.-> m.->tructionaI area ha» been delegated the res|X)nsibilit\ for pro- 
vidmg e\pIorator> career development experiences m oix of (Oregon's 14 established 
xvupationil wIu^^tero, llie oix clusters are mdustnal-mechanical, con;-truction, elec- 
trical, graphic arts, metals, and forest products. 

^peeifiw oecupational and technical conr»-nt for program models will be derived from 
ke> ijcwupationo fijund AiUiin each duoter. For example, occupational content and learn- 
ing actixitie^ repfw renting the constnietion duster \viU be derived from anal>zing the 
j«»bo of wabinet maker, carpenter, con^struction worker, cement ma^on, and structural 
steel worker. Kev occupatuns will be examined m term.-, of both tiianpowei and tedino- 
logual a,>pccts and vmH c»ervc as a minimal listing around ^hidi expIorator> career de'- 
vtlopment activities can be formulated. 

->elf»ande rstandmg aiII be developed through experiences which requirethat ;>tudents 
te.»t their individual .ibilities, interest.-., and lunitation.-^against real and .-.imulated hands- 
on experiences with the tool.-., materials, proces.-*e.», and product.-* found m mdas trial ca- 
reer du.-»ters. Laboratory activities will be designed to help students assess personal 
guaU, intere.->ts, aptitudes, attitudes, temperament, educational background, work experi- 
ence, and family background. 

The economics of work will also be taught through hands-on activities m the many 
Job areas comprising the six mduotnal career clusters. Content and instructional com- 
ponents Aill serve to identify and danfy economic activity, production, distribution, con- 
sumption, and employment. 




KEY OCCOPATlO.Nb 
EXPLORATORY XNDUSTPXAL CAREERS PROJECT 



ELECTRICAL 



M£C»a:]ICS 



.PETALS 



COSSTr.UCTIOK 



Ccn>t ruction 



Eloctriviaa Auto v«chanic 



Electrical 



Elect r or. 10 



Goir,i:;c Forcn^n 



Of: ice Mjchir.c 
Servic«' 



0icj> 1 Mechanic 



Kol^cr 
ConMn^tion 



Machinist 



Sheet Metal 
W<..rker 



GR^PHXC ARTS 



FOREST products! 



MaKtr Draftsman 

Carpenter Printer 

Construction Illustrator 
Worker 



Cement Mason 



Structural 
Steel Worker 



Photographer 



Bookbinder 



Production 
Machine operator 



Forester Aide 

Logger 

Veneer and 
Plywood Mill 
Worker 



Conposition 
Do^rd Mill 
Worker 



Woodworking 
Machine Operato 



Woodworking 
Mill Hand 



pulp and Paper 
Mill Worker 



SawTOill Workcx 



Gr^der-'festcr 



The .->cvond >ccii Will be .-.pent in ^unvciting content jnd m.^tructional components 
into uc'cibk' tca^-h^ni;-le.lrn^nt; nKUcnal». ouch matcruilo will be designed to cKirify em- 
plo>ikient trcnd> and opjH>rtunitit,rt, employ incnt locatum, pre- iind fw.->t-cmployment 
rvquic>itt.->, v\i>rkmg cond»tiun.->, and taming. ;>tudent activities and experience.-, xvill aiso 
clarify work rok.^ m tcrm.^ of uhat get» done, how it get;> done, and why it gets done. 

A tvpual activity would rtoiilt in the .student being able to w rite out, recite, or in 
oonu mannt r induatt a nia.->tcry of the charactcri.->tic» which describe .-.elected industrial 
occuj«ations. 

Materially wiU bknd indii»trial pro*.o.-,e> and procedures v\ich career development 
activitio. lnc.tru».tu>nal matciial.-. >ull take numerou.-. form.-., incUiding learning pack- 
.igo, audio tind Video tapc.->, operation, information, andactivity .->heet.s, film loop>, .slide- 
tape>, instruction manuals, films, labtiratory t\trciscs, checklists, and programmed 
booklets. 

llie exact nature of in.->tructional material.-> vwll depend op fht unique and specific 
characteristics of each developmental center. Kach center'^* capabilitico v\in be exam- 
ined in wcA of available hi'man, material, and economic resources. A benefit inalysis 
wiU aid decision-makc r"> in ascertaining kind^ of material.-* best .-»uited for each center. 

IMPLEMENTATION AND AFTERMATH 

llie third vear >\ill be .->pcnt in impicmentaEi»m, evaluation, revision, and dissemina" 
tiim of program outlines and materials. Laeh participating school will demonstrate the 
t tk*.tivcnt>>-> of it.-> own exploratory industrial career development niodel and v\ill apply 
It.-, ov^n learning materials to industrial arto cla.-..->es in .-^elected district schools. Lach 
prugrtim vuU be evaluated by a team of exte riial monitoring eonsuitant.T repre^senting 
busines->, indu.->try, the .^tate employment .^t rvice, and education. 1 heir puri>oi>e will be 
Co en.->ure that the objective^, of the model.-> are beingmet, and if not, that adju.->tments will 
attempt lo ans^ier que.»tiono such a.->. [X> career development models facilitate expected 
perf»>rmanceJ Art .-.ufficient alternatives m content, learning experience, and motivation 
available.' At the saint tune, it will ascertain whether provisions have been made for the 
career developnient of youth ^wth academic, oocio-economic, and other handicaps, A 
revision of models and accompanying materials will take place prior to final printing and 
dissemination. 
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rpon completion ufiht iUtK< \<m t*ffi)rt, five a Itt' mate, exploratory, industrial eareei 
development modelo will cini i^c - coinpktc \utli teaching-learning materials whit^h 
effectivel) blend career development taoU with indu.^trial arts handi>-on dcuvities. It is 
expected chat these modeU wiU be adapted b> other dibtrietb m Oregon and clbewhere. 



Implications of Career Education Objectives for 
Elementary School industrial Arts 



Contemporary curriculum builders are continually refining rationale and content for 
pnigrim .. IMuc.nional Technology lo continually adding to the bankb of knowledge and 
merhodolugv, and the.^<;, in turn, arc rapidly mc reading the potential for excellence m 
modem educational systems. 

Curriculum development in the area of career education hab been propelled prema- 
turely into implemcntatikin. ScIuajI .^vbtema all ever the country are developing delivery 
systems for pr^gram.^ in career education, but there is little or no evidence m these 
exemplary program;, or in the literature that objectives have been identified through re- 
sponsible research. Tlie question then an^ei,. ho\^ reliable are programs \Nhose obje^- 
tiveo have been c.->tabli.->hed without reference t^) a .->>otematic development of priorities/ 
When objectives for a comprehenbive program .^uch as those encompassed m career 
education are developed oolely t>y educator.^, we niu^t certainly be prone to public criti- 
cism fo** not involving input from those aUo are most atfected by the results of educational 
programs. 

\ stud> conducted in Niagara F\illo, ^e\^ York, designed to identify a priority 
of objectives in career education for the elementary school so that they might be used as 
a sound basio for curriculum recommendation^. Central to the identification of objec- 
tivcd wao the notion that ubjectivco have valueonl> \^hen they are ^elected by a population 
in relation to ito perception of needs, particularly \^hen that population is likely to be 
affected by ito oun choicto. The otud> \^as thu.-> designed to ebtablish the priority ranking 
of career education objectives for the elementary school by parents and teachers of ele- 
mentary school children. 

The primary oource of object iveo chosen for the .>tudy ^as -lU current exemplary 
career c ^u^ation program.^, opecificall> tho^^e containing goals andactuities for elemen- 
tary .^chool children, A final hot of 16 objective^ ^as identified after a process of synthe- 
sizing and rewording in behavioral terms. 

The ranking^, of carcercducationobjectivc.-> wereobtainedfrom parents and educators 
b> mcanoof aCarcc r Education Opinionnai re which employed a (^-sort rechmque of forced- 
choice ranking, Respondents were aAed to order 16 objectives on a scale ranging from 
"Most Important" to "Least Impertanu" 1 he instrument also included demographic 
jurvey question^, data elicited therefrom were used to analyze rankings in terms of nine 
conditional variables. 

Hie next logical step in program development is to translate the ranked career edu- 
cation objective.-^ for the elementary ochool into an infusion model which will reflect the 
potential input by each of the major curriculum areas. Therefore, if career education at 
the elementary .^^In>ol level is to prowdc awareness through stated objectives, mdustrial 
arts personnel mu»t be cognizant of their potential role in the infusion process. 

The following ranked U.->ting of 16 vjreer education objectives is matched with possible 
industrial arts correlated activities. 



Or. Kenneke Is director of the Explorotor/ Industrial Careers Project and assistant professor m the De- 
portment of Industrie! Edocatlan at Oregon State University, CofvaUis, Oregon. 



Vlto R. Pace 
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Objective 



1^, Corrclofion 



Upon complerion of the sixth grodc, chil- 
dren will be expected to . , , 

I* ...identify relationships between school 
iearnmg and the world of work. 



...exploin how their abtitties and in- 
terests relate to various occupottons. 

...identify the values of work fur the 
individual and society'. 



Demonstrate concepts m technology through activities 

I— rclotc concepts to operations and occu pot Ions— pro* 
vide experiences correlating concepts taught within 
I the curriculum as utilized by man through technology. 

I Provide opportunities tu explore and become aware of 
self-concepts m rclatiori to likev and dislikes In work- 
ing with a wide variety of tools and materials. 



Provide opportunities for individuols to become con- 
tributors through involvement m simuloted work octlvt' 
ties. 



4. . . .describe the value of all workers, 
regardless of occupotion. 

5. . ..describe how workers depend on each 
other (cooperation). 



Opportunity lo experience team or group experiences 
in working with tools and materials— group dependency 
on individual and Individual dependency on the group. 

Study of mass production techniques. 



...describe the purposes of work ^o ihe 
individual and society. 



...explain how ottitude toward work 
offects the employee and the employer. 



...develop elementary mental and body 
skills in a number of career-related tavks. 



9. ...know how to obtom information about 
a variety of occupotions. 



Explore the value of work m relation to soclcto! gools 
—technology as a contributor to environmental condi- 
tions. 

Explore the effecti of attitude on degree of success of 
technological endeavors— quality control, customer 
satisfaction, etc . 

Provide oppoitunities for children to experience actual 
contoct with planning ond executing activities In a 
variety of media in industrial arts. 

Provide resources pertaining to occupotions as they 
relate to areas in technology. 



10. ...describe how hobby and recreational 
activities may relate to future corcers. 



...explain the idea of reward (poy and 
others) for satisfactory work performance. 



Provide opportunities to explore hobbies related to In- 
dustriol arts, correlating concepts with possible em- 
ployment application. 



12. ...explain how various occupations relate 
to wide ranges of social and economic 
benefits. 



13. . . .describe how diffeient ocwupotionv 
take pioce in different settings such as 
factories, offices, hospitals, etc. 

14. ...explain the difference between work- 
ers who produce goods and those who 
produce services. 

15. ...express general likes and dislikes 
about different occupations. 



Develop concepts of economics m relation to Industry, 
noting the system of finance related to commercial 
endeavors. 



Relate through research and obvervation various occu- 
pations in technology requiring o wide range of skills 
and ability that are often related to income and social 
status. 



16. .. .identify the most common occupa- 
tions in the community. 



Through concrete experiences and on-site visits, pro- 
vide an awareness of ihe environment and working con- 
ditions and expectations for a vorlcty of Industrially- 
rc!c;ed occupations. 

Through octivitics, provide experiences which define 
the roles of man the producer and man the servicer of 
technological equipment. 



Through actual or simulated activities, provide children 
with the opportunities to evaluate their likes and dis<> 
likes in relation to o variety of industrially-related 
occupotions. 



Utilize community resources sucti os people and facili- 
ties to explore occupotions being performed in the local 
community, 
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The jbbroviatt J >ugg<. .lujiu pu^uucU thu^ .jb.stnict merely a beginning for a 
\\ide vjriet) of \xyivnu il iluul. fui iiK<)riK»taiingieamok)g> m induMrul aits to achieve 
e:?tablished go<ils in c<ueer education. 

Or. Pace rs Associate Professor of Indusfnal Arts Cducaf.on of State Universiry College at Buffalo, New 
York, and also serves as Consultant in Career Education for Western New York Pyblic Schools. 



Getting a Start in Career Education: 
Steps 1 through 7 

Charles C. Brcdy 



Ihc f<>l!tn\mg ire suggestion.-, a. to 1kk\ an mJuotnal educator can become involved 
m career eJnc.^Mon, auhor \\ithout district, .state, or federal financial assisMnce. 

STEP NO. 1 -ORIENTATION 

Obtain a triK undi. r standing; to what career education ks all alx)Ut. Dr. Sidney P. 
\Kirland, fotmer C omini-.^iuncr of hJucation, .sa>b about career education, that: 

Career education . . . provides for every student to acquire the skills which will allow him or 
her to make a livelihood, no matter at what level he or she leaves the educational system. 
. . . MaKes public education more relevont to today's needs and the needs of the future. 
. . . Provides for a comprehensive educational program focused on careers, which begins m 
Grode 1 or earlier and continues through the adult years. , . . Provides for elementary school 
students to be Infornied about the wide range of jobs m our society and t* e roles and require- 
ments invof/ed. ... In junior high school, students may explore several specific clusters of 
occupations through hands-on experiences and field observation, as well as classroom instruc- 
tion. . , . Provides assistance for sti-dents m selecting an occupational area for specialization 
ot the senior high school le.el, . . . Ensures that students at the senior high school level pursue 
studies In fheir selected occupotional area either for intensive job preparation for an entry- 
level job Immediate!/ upon leaving high school, or preparation for post-secondary occupational 
education, or preparation for four years or more of college. . . . Assists students in developing 
ottlfudes about the personal, psychological, social, and economic significance of work. . . . 
Provides for extensive guidance and counseling activities tn order to assist the student in de- 
veloping se!f-c.rtorenc'SS end in matching his or her interests and abilities with potential careers. 
. . . Provides for each student's placement into cn entry-level ,ob or hjrther education. . . , 
Provides for avocational pursuits. 

<\nr\ Industrial eJuuirion activitK ^ from k through higher euucation overview in 
appendix". > 

STEP NO. 2 -USE OF ADVISORY COMMITTEE 

Get into the -^\Mng of career education with ur without budgeting dollars, for all that 
i really needed i;> your tunc to dt \elup and usc an advisory committee — a group of people 
will \^oYk with you in rdatmg .subje^c matter to career development, in terms of 
organizing cincr information ocminar.s and field tups for >our r^tudents. Most commu- 
nities are ruh m rL«ourctc, which can and must be employed in career education if that 
education is to be reUnantto cunttmporary i>uciet>. Industrial education programs should 
utilize the industrial, technological, and human resources available for both program 
planning and industrial enrichment. 
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Trades moth at Santo Barbara High School, 



STEP NO. 3 - ASSISTING IN THE GUIDANCE PROCESS 

Kriate carot-r mforiiiatiun to classroom, laboratory, or .shop expe riences. Contribute 
to the studems' .arcer guulance proce^h by abbibtin^ in the uientification of individual 
intercuts, performance, and ^apabilitieh. 1 r> vvorkmgvvith a counselor in the development 
of student profile information. 

(NO If : "Pse of Occupational ['reparation Sheets" in appendix.) 

STEP NO. 4 - A CAREER DEVELOPMENT PROGRAM FOR EACH STUDENT 

Your instruction should provide for a variet> of teaching methods and media, an 
opportunity for learning that tak^. ^ into cim^idt ration vary mg student learning styles, and 
a reflection of indu.strial activities. 



STEP NO. 5 -USE OF COMMUNITY RESOURCES 

Kelate and orgamze learning opportumtieb beyund the school environment: youth 
clubs, field tripb, exploratory and cooperative work experience, and .satellite off-campus 
instruction. Learning activitiCb m many school .subjects .cqiure students to avail them- 
selves of varied community resources that enrich <ind e>pand the outcomes vvhich might 
odierwise be expected m formal school settings. 
(NOTL: Internship Program in appendix.^ 



STEP NO. 6 -SELL YOUR PROGRAM 

V\ith the heip of your advisory committee, de.sign a brochure to describe to students, 
parents, teachers, and counselors how your program of instruction can fit into a program 
of career development. e i 

Be sure your re.senrch provides for tne placing of students m the next step of their 
career development or into an occupation for which the\ have been trained. If funds are 
available, perhaps a iMacenient Technician can be employed. 
(NOTl" See IMacenient rechnician Services described in appendix.) 

Prx>vide for related instruction (math, English, science). \ou will need to work with 
teachers of varied subject areas to gain input for brochure information. 



STEP NO. 7 -START A SCHOOL CAREER INFORMATION CENTER 

Ask a community service club. Chamber of Commerce,or your P.T.A. (after confer- 
ring with admimstrators), to assist in the establishment of a school Career Information 
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Center. If fund^ can be Dbtaincd for the employment of career mformation techmcians. 
then mterest and iH)ssibIy aptitude tc.st.s can be given to students in the t:enier. as well as 
career information dii;^emlnation. 

(NOTE: Career Information Center description in appendix.) 

FURTHER EXPLANATION 

A little bit of knowledge is dangerous. The above ^tepi> indicate a ,^ense of direction 
^^'i , f,i^ ^^"^ "^'^^^^^ education, l^or CNainple, read Kicliard U. Holloway's article 
entitled Career Education Competencies, fur l.lementary and Junior High Teachers" 
which appears in the I)ecember l')73 edition of ' Man.Societv/Technology." Head about 
What other people are doing. Be careful that you don't let yourself believe that career 
education is the same as vocational education. See ho.v you can develop lessons or units 
around the following career education concepts: 

— All jobs are important. 

— People can be successful at a number of different jobs, 

— Different jobs have many things in common, 

— Childhood experiences affect our career choices, 

— How we feel about ourselves affeots our career choices. 

— l^eople can retrain for a new occupation; often they are adults. 

— Our successes and failures contribute to our career decision-making 

— The occupational market is always changing. 

-How well you do in ^school will affect your occupational choice. 
-Occupations can be classified into clusters due to their similarities. 

— \ our hobbies can have an effect on your occupational choice. 

-Knowing how different occupation^ are interrelated gives yoiia wide ranee of occu- 
pational choice. 

— Being a girl is becoming le^b a factor in job .^election than ever before. 

— hthnic background is less of a factor in job selection than ever before. 

— \s a worker or consumer, wc have to play a specific role in our economic system 

— l-ach individual is unique in his abilities, mtere^t^, values, temperamem. and atti- 
tudes. 

-Life styles and social roles vary \'/ith different occupations. 

The materials in the appendix are used with this presentation to illustrate career 
education at grade level K - 14 m the public scaools of Santa Barbara, California. Visitors 
who \Msh to i,ee career education in action Pre-K through grade 12 are invited to contact 
C harlcs C. Brady, Santa Barbara School Districts, 720 Santa Barbara btreet, Santa Bar- 
bara, California 93101. .f'hone: (805) %3--?33l, ext. 223. 

BIBLIOGRAPHY 
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tion. Pittsburgh, Pa. lS2n. [department of Vocational Education, 2604 Cathedral 
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APPENDIX 

Industrial Educotion Activities fronfi K Through Higher Education 

Elenfientary Grades 

gelf and Career \wareness. Programs dcMgned to fainilianze ^students with the many 
kinds of work people do and the interrelationship of such work m the production and use 
of good^ and services. In addition, students develop self-awareness m relation to various 
industrial-technical occupation^. Industrial arts experiences infused in the total elemen- 
tary in«:tructional program emphasize positivt^ attitudes toward work and the relationship 
of manipulative activities. 




Middle Grades 



iarcc f Unum«ftum an d Kx p lufauo n. Trw^ranin s.on»ionng uf ».ilxjratur> int>tniiwtiwn to 
i^ivt otudent.-> cxp*.ricncc ^Mtli the kind» and kvcioof aUivitius pLrfurnicd by pLrs>unt> in 
a biuad rangv uf induc»trial pursuit.-* and aU k vcio uf uccupatiuno tur \^ni<,U .special 
arc required, to infufin thcni of prcrc'qui&itc.-> fur eaiccr&, to a^quamt tliem with the t>ig- 
nifKans^c ut changing .ind evolving tcchnwlugico, to inntiil in thcui an understanding and 
a^>ius.ciatiun uf ^^urk, and tu ao^ioi tUuu indiuduaily in making infurnicd and meaningful 
career oclectioiKs, 

Intermediate Grades 

career l,.\pK>ratiun . I'rogramo designed to provide tr.mnitional e.xpe rieneCh that bridge 
the gap be'tv\een the a v\ a rone oh/ orientation foeuo and .speeiah/cd in- depth offerings , Lx- 
pc rien^eo provide otudcnto ^Mth opjxjrtamtico to oelee-t andcxplore individual ue».upationi> 
and tee.hnu.ll v^uneepto, tii<.ieb\ a^oeobing thei r ov\n performance, aptitude o, and interests. 

Upper Grades 

Caree r iX;vclopment <ind_nc>;innin >; :3peei.ih7. tton , rrogram.sde\->igne'dto prepare individ- 
u.ilo foi enroHnient in vocational and tcehni*,ol education or in.stitutiont> of higher educa- 
tion. Truvioion lo made for e.\pe rience.-> which might ast>K^t otudcntt> in continuing to 
a.^ thtir intere.->to, abilitie;?, hmitatioHo, and potentials in re.speet to industrial- 
technical ueeupationo and prowde them with competeneie\s that contribute to occupational 
oUcee, ->.■>. In.->tructn>n wiU aL->u be provided for tho&e who do not t>peeiahze in a teclinical 
area at ihio le\cl and who \M.->h to acquire broad oKilU and kno\vledge for personal and 
a vocational reasons. 

Post-Secondary Grades 

uiult, ontmuing . ind i.l igher l.duc .ition . A^\are*neoo and exploratory programs of labora- 
torv experiences designed for adult© <ind out-uf-ovhoul youth who may benefit from broad 
baoie inotructum related to industrial and technical occupation^ to obtain a better uneler- 
otanding of the industrial world and tlie profitable u.->e of recreational and leisure time, 
i'rogranio .iL->o provide for the preparation of profe.->oional» required to develop and main- 
tain the efforts cited above. 

Use of Profile Card 

A profile e.ird Uao been developed for u^e in the high ochools participating in Santa 
Barbara's Career I'.ducation Project. 

The profile is> baocd on information gained frum tiie Priority Counseling Purvey, the 
school records, and the students. It includes such items as: 

— Credits earned 

— Plans after graduation 

— Work experience 

— Interestj;, both measured and suited 

— Aptitudes, both measured and stated 

— Career choice 

— Interests (school subject areas) 

— Stated strengths and weaknesses 

— Test result data 

— Counselor notes and conference, witli recommendations 

— C urront program 

The profile servejN a& .i tool in the career cuun&eling effort. \.Vhen all the above types 
uf data are reeorded on the card, the eoun»elor can wurk with the student to help him 
arrive .it a career development plan \Nhieh m.iy include euuroc .-^election, furthei educa- 
tion or training plans, and a career goal. 

Use of Occupational Preparation Sheets 

l.aiiy in January 1^7^, .i c.ireer planning research technician \^as employed to work 
with iht* .Santa iJarbara High ^chuolDiotrict Directorof Career Lducation. The technician 
wa& assigned the ta^k of piowdingfor thee.irter counoeloro at .Santa Barbara High School 
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ind M I J i umbi\ luni-a Uj^^h Vlu*ul pioj;nun-pl<inning >luvLs for >\x\'i{\c oocup<Hion8, 
llie uqucvi tox tliLs intuiiii.uh.n V juh a u ^uh of mou' .md mure >UKlont^ .^^vkin.r 
fmJ Jc-^cnprivv infonmnum rc^sirdin^ Mud ouit^c.sond uojk ^.-xpork-ncr acuvitu-s are 
ncvdoJ morck-r lo r^Mdi on enir\-K»vol ociHipaMonal objoaivo, 

\ vjriorv of ^Miirc\'> wer^ invc^ti^Mr^d In ilw tcchnicMn in order ro gam inforin;ition 
to prnJucr the <Vcup<HioniiI ruparanon slucij>. Some of the M)urce> used are lisred as 
foll<nvN' 

PepaMnu-iH of J alx^r 
"DK-tionarv of Oeoupanonal l irlt^-i** 
-I '.s. IVpannu-ni of Health I iluearion \ \\elfare 

'^'oe.Hional I ducat ion md ()ceu[.ition.-N** 
-stateof alifornia IVpartnu-nt of nui,-..ii (U'Mntrees IWelopmeni 

"Occupational Guide>" 
-(Vneral descriptive intormation on .^p^cifu m^upation^ found m numenuK^ book.s. 

painplilets, and brochures, 
-other information \\a. pnnid.d b\ piof. >..iunai and trade.^ a.MKiation^, colleges, 

and trade >c!u>ol catalogs, and \ia inierviov> \Mih lo^al school personnel. 
Mterobt lining gem ral course -uggc stKm^ from thw^e vanous Muiree.^, the techmcian 
convert c\l iheni into cvptcitic suggestion.- fot the secondary schools of our dustnct. 

Skill Training Internship Program 

hi order to K-^ist student--, \\ith tiuir career development goals, local communiiv rc- 
sources must be m ule available for skill training purposes. 

n»e tvpical worhi ..f salable .-,kni development found in the average high school con- 
sists ,>f businc^. cduiaiion lalx)ratoric mdusirial education shop facilities, and home 
economics lalxoatoius. Hie "school campus wovUV does not make available all the 
clusters ot occupations for students to investigate and explore. 




Work experience studeni in a U.S. Narional Forest Service drafting office. 

In m effort expand career planning ac tivities for students to intlude off-campus 
educiiioniil expciience., m.nu .-vhool distric ts offer oneor more t>pcs of work exptrience 
progrmis (oxploratorv, guural, or vocatumai;. The ^kill I raining Internship Program 
is actuallv a form of off-campus work experience. 

In an internsMp pr.^gram, tht off-canipus emplo\er/ consultant agrec-s to teach the 
pirtid'parmg student a mutuallv agreed set of skills that \Mli make the student employable 
in I -nred occupation. \ftu in mitia! tiammg period, the student is paid for his time 
and service to the employer as a part-time emplovee. 

(me other ispeci <>f the skill 1 raining Internship Program includes the on-campus 
related instruction taught b> a member uf the school's regular teaching staff. 
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Ploccnicnt Service 

\Un\ Mudunt,^ iifadualin^ ftuiu .>ama iUnnui iU^h .Sclu>oI kav. sMth no definite plans 
fur further educatiun or trainn.i; and havt. no job cntr>-K'vc! r>akabk >kill>. It 

v\a.-> a major ^^oal of tiit <..artt r Lducation Trojcct for 1^72-73 to achieve placement 
of Santa Barbara I li^h School j;raduates. 

I las.cmciit ha.-> b<.^n dcfmt J, for project purpo.»>e.»>, a.^ a full-tinic job for tho.^c .-><.-ek- 
m^ uupluMuent, ^.nroUiiunt m tlu n». \t link of cdiuatiuii oi training iLadin^; to a caixcr 
jjoal, or intr> into tin. iiiilit»irv c»<.rvKc, I o achic\t thic> j^oal, a placement technician 
i\a,^ a.">-»»j;ni'd to tht VVork l.\p<. ri<.n».». , ar<.er lX;v<.lopinent Office at Santa Barbara Mi^'ji 
school. iXinn^ the linal monthc* of tlu .">()ring c>vin<.*j>tcr, a placement con.>»ultant \\a;. cm- 
plowd to find jobs and a^swt students in finding employment, 

•^<.minar> condu*.Kd In rcpr^.-^entativ^..^ of the C.ahfornia Human KcMJurce.^ Devdop- 
iii^-m office r.->, and tin. National Alliance of nu.-.inc-i>.sniLnon mtervicvwn^ and job technique.^ 
vvere also luMd for graduating st-niors, 

U I'^^'oni ent lech ni c i a n 

IXiring the' scat hC2-7 the placement technician mtcrvicweu OS") senior .students, 
and pcirtieular empha.>^i.-> ua,-» placed on helping 74 .->tudent> aIio had no definite career 
choKe, of the' or igiiiii 1 (i5^. -student,-*, man\ v\ere inter vie ^^ed more tlian once, and received 
additional <i.->,'>ir.tance through their eoun.->e'lor, the V\ork l.xperie»nce IX-partment oi the 
iareer l)e\elopiiicnt i e^nter. Of the 74 ftiudentc^ to receive .special help, M)me were 
^peeiui edueati«m .>^tudento, ,-»ome had language or readrngproblciiK*,, and .some had changes 
of Dlan> bevau.se of moving, inability to locate jobs, etc, 

Joh Placement (\)iisuUant 

Uie plaweiiicnt ^un.->ultant contacted a ^Mde range of employe rs during the period of 
one month vMas T' ihrough June 15, l'>7.^> and located 95 jobs ^vhich ^ere made available 
to th^. .->tudent^ at oanta liarhara lligii :>ehoul, i>e\ent>-tlirce student.-> ^\ere interviewed, 
and b> u.->mg the backgtound mfouaation concerning the .->aleable r^kill training of each 
.-student, a htrge percentage vseic placed m j>l>.^ which cor re. -»jxmded a ith their abilities 
and intere*sts. 

Career Information Centers 

Ihc showplaees of «.aree i education arc the C^ireer Information Centers located at 
ik)f> Tue-blos, ^an Marcos, and ^)anta Barbara lligli SchooK-> Mid on the La Cumbre Junior 
High .'>»hool campuft, Ihcfto cajteci centei.-* contain a wealth of information that the stu- 
dents ma> utilize to aid in planning and reaching their carce r objective>. The types of 
information available to the student.^? include: 

Infor m ation about Self 

Manv students at the high .-^ehex>l UacI have not gi\en an> thought toward choosing a 
career objective, l or theNe students, there are inte re.-^t and aptitude tests available to 
help them find the occupational area.-* that offer the greate.->t degree of future .->ueces.-. and 
ijat^ifaction. 

lnforin;U!on on O ccupationa' lv>ices \ vailable 

lliere are over ^(>,o(J(i Job ntlcs in the Tnited >tates. Ilie t areer Information Ccn- 
ter^ have, or can obtain, cui rent information on all of then. Hii* mcludcs information on 
the duties, requifeiiicnt^, wage.->, advantage and di.-»aavantages of each occupation. Tlic 
students v\ho u.->e the centers Will alfto di'.eover rthich of tlie.->e occupation.-, willbt most 
in demand in the future, a.-> ^^ell a.^ ivhich oecupation.-> arc now over-supplied, 

Ijiforniatitm ()n Occupat ional Preparation 

After making a tentative career choice, thc.->tudent3arc provided ^vith information on 
iiov\ to achieve their ».areef objectives. Included m this information are description.-, of 
the ».our.->e.-. and prograiii^ to be completed m high .-.chool, a* acU a:» the further training 
requiiement.-. — if an> — that aiU have to be fulfilled <iftcr graduation, The Career Infor- 
mation e ente r.-> al.->ocontaincatalogc%andbrochiirc..onall trade ochooL-*, technical :>chools, 
junior college^*, college.-., and ntilitar> vocational training program.^ to be found in the 
United :>utec., B> utili/ing the ^einfoimationse/u. ve.->, the .-.tudent.-. are able to learn about 
the admisMon requirement.-., ct>;>t, Kngtl. of study, and financial aid available for these 
various insiitutlons. 
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Career Infonnatlon Center at Das Pueblai High School. 



This informntion comes in m.in> forms. Students using the <.arec-r centers are read- 
ing rtccupatinnal pamphlet*,, bt;ukb, and brochures, watching occupational fUmstrips ar.d 
videotape productions, listening to tape recorded mterviews and guest speakers from 
various occupations: and taking part in visits to actual job sites. 

\ description of the career centers would not be complete without mention of the m- 
dividu ils N\ho staff them, the career information tec hnieians. I'hese capable people gather, 
organi7e, and keep all informationup-to-date. Iliey also perform all the duties necessary 
to keep the centers running smoothl> and effectively. The La i^umbre Junior liigli and 
Santa Rjrbara High School Career Information (..enters provide an additional service to 
the ^tudents in the form of full-timv career counselor^. Hiese career counselors serve 
isi liaison agents with counf>eloro, teachtrj>, and parents while providmg vocational guid- 
ance to the individual students. 

Mr. Brody ;s the Director of Career Education at Santa Barbara School Dutnct (Elementary) and Santo 
Barboro H?gh School Dijtrlct, Sonto Barbara, California, and the State President of the Colifarnio Indus- 
trial Educotiooo! Association, Inc. 



Career Education — The gvaiuation by the 
National Assessment of Educational Progress 



The effort to evaluate career education as part of the program of the National Assess- 
ment of r:ducational Progress rNALD began in 1965, as an effort to assess vocational 
education. During a =.eric« national advisory meetings, the concept was changed from 
vocational education to Career and Occupational Oevelopm^ut (CUD;, llie assessment 



Ralph C. Bohn 
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package iu*w <out|>Utt, ^ith tcntmg undtr^^a^. Data anaIy.si.-> and rc|x»rt prtparatK>n 
<mII ociur during iUk I C l-T"^. .-.^.iioul >w»i, wnU reports released at the- end of the school 
year. 

llu program ha.-* r t tt »vtdfttrungi>up|)t>it during; the pa.->t ft(A jcar.s dut tv> the national 
cmpha.->tA un career cducatK^n. Furtunatcl), the aAAe.*>Anicnt t.*> &ufficicntl> broad to fit 
Uie varie'jy of definitums and concepts of career education. 

Ihe a^.^e.^niiiciit vvili he conducted in t^^o part.->, ^^i.ich reflect the development of the 
actc^eAAiuent. Tart 1 a.'>n« ani^er^^.tl ahihtie^t ^abiliiievs ^\\ii<i\ .should be {Xjs.ses.seil 
b> all pexiple/. llie nuiiual Aattipltng pitK eduuf> ^Mth nativmal coverage vmU be follo^\cd. 
I.{nphabiv-> ^\ill be on guManec, geneial wiccupat tonal and prof e.->sional .•>killv->, and attitudes. 

I art 11 repre.->entv-> a radi*.ai de|Miture fioiii pa.">t preee-dcnce in nativmal a&.se.sbHient. 
VUiis part de^signedfiii 17-Ih>wii old.">onh and a.">.">e.s.sc.s Job entr> .skilK*-. Onl> .students 
vvho indicate they poo.->e.->.-> job ^.ntrv .■>kiUrt in the av">.se.s nie'nt area."> ^^ill aetually be given 
tlu examination^. F'v>r the liutial a^^sebrtnient, .six oc< upatumal areao ^\ ere .selected to 
priivide an initial reading iti thi^ difficult area of a.">.">en.sn»e'nt. I hc.sc areas are*; Service 
>Mtion Atte*ndant, VVaiterc. VVaitie.s->e>, I ypi.st, ^tenogr^'phe r, Uarpe^ntcr, Sales Tcrscn, 
and I-arm Tractor Opt^rator. 

Ulnic there ar«' hundreds of oilu ro, the various revie^\ eomnuttees felt that these 
represente*d a gtn>d ro.s.s oe-etion of o«.cupations available to 17-Ih \car olds. Many eon- 
oldi rations ^vent into the neieaion, ineluding. levelof difficulty —need for .^peelfle .skills, 
urban rural piu.-> national availability of Job, ttiale female, strong anion v.->. iiiininium 
union control, potential .•>titdent population lor a.->de.*«.sment, and ability to a^^e.Ks oeeupa- 
tloi— within time and resource limitations. 

Hiio part of the art.ses.->nienr v*as developed during the pavst t^^o years and does not 
appear in earl> materiaL-> on the a.s.scsnnient of C()l). At the present time. Part II, Job 
.skills. Is being dela>ed due to limited funds. ()nl> Part 1 is being assessed. 

Part i i-. tile primarj a.-»ne.s.sme*nt program and is being administered to *• sample of 
9, 13, 17, and adult.^. The l7->ear-oldi)amplL includes .students Ixjth in and out of selux>l. 

The follo^^if^g are the objectives being assesse\l by Part I. 

SUMMARY OF CAREER AND OCCUPATIONAL DEVELOPMENT OBJECTIVES 

L Prepare for making career decisions 

rhi.s objeeti^e cover.s knowledge and activ Hies neces.sarj for making informed career 
Joci.siond. One generally tliiriLs of care, r planning primarily in terms of high sehool ur 
college .student.s. iio\^cvei, career planning is a iife-long task of exploring and weighing 
reasonable alternatives. Lven among "-^ >eai oldn, tiiere are behaviors that vmH bear fruit 
later in intelligent career J^ei.ston.s. 1 oi ^year oldn, .->ULh behauors ineludc a beginning 
av^arene.-NS of .ibilitieo and inteie.st.s, of eonimon occupations, and of the faet that some day 
they will need to accept adult role.s. At the other extreme of adulthood, career planning 
mcan.-k weighing curi^nt occupational .status again.st eapabilitie.s and interest.s, and plan- 
ning to iiiipiove vMthtn the eontext of present employment or ttirough retraining and change 
of occupation. 

Know own charactcri.stics relevant to career decisions 

1. Be aware of own current abilities and limitations 

2. Be aware of own current interests and vali:es 

3. Seek knowledge of themselves 

B. Know the charaeteri.stics and requirements of different career* and oceupat. jns 
I. Knov^ the major duties and required abilitie.^ ot different earv?ers and oceupa- 

tional families 

1. Knoa differences in ^ork condition.-> among and within oecupational families 

3. Know entry requirements for occupations 

4. Be aware of the impact of social and technological changes on occupations 

5. Know important factors that affect job success and satisfaction 

6. Seek information abou: occupations in general and about specific Jobs 

C. Relate own personal characteristics to occupational requirementii 

1. A.s.soeiate o^^n abilities and limitation.s ^ith pos.sible suecess in pre .sent or 
future occupational pursuits 

2. Kelate per.sonal interest.-> and values to job characteri»tie.-> and oeeupations 
IX Plan for career development or change 

1. Consider relevant factors jn planning toward an oeeupation or career 
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2. Be a'vjn of .\\u niativc ^ ar<t. r choice oroc< op.it lon.s and con.snJcr tin- conse- 
quences of vMreiT changes 



II. Improve career and occupational capabilities 

\long with pKinpin^ for a ».arcvr gut-.s the actual doing of things that further those 
plans ir that vvulon onc\^ kno\^Icdgc and ^kilK-^. ThL> objective i.-^ concerned \Mth the im- 
plementation of varcct planr* and v^uh active participation m both in- school studies and 
out-of->ch()ol actnitie.^ that enhance onc'^-* catccr and o».i.upatK»n.il capabilities. 

III. Possess sklHs that are generally useful in the world of work 

The oix main ^aujv)ric.^ of generally u.-ncful .>kiHft arc numerical, wommunicntions, 
manual-pcri^vptual, ir.furmathm-proco.^mg and dcci.',ion-making, interpersonal, and em- 
ployment-seeking, hom^. of thc.^c .->kdl catcgv)rics appl> to oilier subject areas in the 
national a^.-^cftsmcnt bc.^idc- career and occupaticnal devclupmcnt. For example, com- 
munication -^kill.-, arc related to bt>th the reading and \^rlt^ng areas, numerical skills are 
ineJuded in the mathcmativ.^ area, mformatton-proco^ing and problem-solving skills in- 
clude ni.in> .->ocial otudie.-, bchauoi.->, and mhuk. ^^ork h..bit:> and interpersonal relations 
AVi 3l.-»o found in eitizcni>hip. To nunimi/,e overlaps, p»aaicai or on-the-jol) behaviors, 
rather than .ii.adcini». i>killo, have been .-Ntlee ted tv» illustrate the CUD sub-objectives 
whenever i>o^>r.iblc. Se*.ond, mea.-,ure.> eonmion to other subject areas will not be used 
in the Josessnietit of generallv useful .->kiU.> but will be referenced in reporting of results. 

Mtliough net .-tnctK a g^neralK u.^eful ;>kdl, cmplovment-seeking skill has been in- 
cluded under thi.^ objtetue. It useful not onK for initial j^)b entry but also for iniprovc- 
meiu of o».cupational .-tatur. and a necc^sarj, complement to the other generally useful 
skills. 

\. Have generally useful numerical skills 

1. Perform calculations and transactions involving money 

2. Understand numerical values in graphs, charts, and tables 
% Tse measuremeTit equivalents, ratios, and proportions 

4. 1 stimate numerical quiintities 

X Compare numerical values 

<>. Calculate amounts needed to do practical Jobs 

7. Make graphic representations of numerical quantities 

H. Interpret statistical data 

B. Have generally useful communication skills 

I. C ommunicate understandably ^^neak, \^ rite, demonstrate, and Use non-verbal 
means) 

2, ( Understand communications 
^. Interact verbally with others 

C. Have generally useful manual-perceptual skills 

1. f^se common tools and equipment 

2. Make and assemble, using appropriate materials 
X Adjust, repair, and maintain 

4. Read displays and scales 

5. Make visual representations 

I). Have generally u<^eful mformation-proecsoing and deeision-making skills 

1. learn efficiently and reineinber specif»'>., proeedures, and principles which 
are basic to further learnmg or which are frequently needed in their work 

2. \ppl\ concepts, principles, and procedure.-> m 1 1 re umstanc<.s different from 
those in which learned 

3. Analyze information and define probltniis 

4. Collect and organi7e data 

^. Develop and evaluate altcrnntives 

6. Make decisions or choose alternatives in terms of relevant criteria 

7. Oevise plans, new ideas, and better wavs of doing things 
Implement and modify plans on the basis of feedback 

K. Have generally useful interpersonal skills 

1. Interact constructively with supervisors 

2. Provide effective leadership 

X Work effectively with peers, co-workers, and others 
F. Have employment-seeking skills 
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IV. Practice effective work habits 

hftcwtivc \M»rK u.itm.^ AtK ir>^iiituii to .>atiof.i^tur> jub |Hrf<>rm.incc, no matter uhat 
onc*> <,arcer ur ucwu|Mtion. I nttl a worker luio JcvtlopcJ k;<KjJ wv>rk h»ibit{> in appl\ing 
hi> gencralK uacCui anJ occup.itK#njl .-^pw-tifu i^killo,hK->varvtr and ^^.^upatiunal di.\clop- 
mcnt is not complete. 

B> thcavic of mtxv, cluMrwn.^tioulUbw wxhibitmj; btha^^iur.-* in their oclKHfl wurk, home 
ch«>rv>, vind pla\ a^tu.tit?* that arc thw riM.t.-»of wffv^tiw Aork lubit.^, Tlu>v habit.*> .--houKl 
be iiu>rcub\iuu> m i«>->car-olda, Ahuhiivt had K.ioi.d »>p|x>rtiinitiv> to Karn and prav- 
luc them. Ihf bc'havK>r^ .-^huul J li.ivw bf\.oinw habitual in thv avtion^i of l7-yvar-v>ldj» in 
school and jt uork. 

A. \S'?unie responsibility for o\^n behavior 

B. Plan \vork 

C. Tse initiative ?nd ingenuity to fulfill responsibilities 

1. C^se initiative but seek assistance uhen needed 

2. \re resourceful in accomplishing uork 
f). Adapt to varied conditions 

I . Maintaining good health and grooming 

V. Have positive attitudes toward work 

Iod.i> mure than ever iht-rv- ii> a great divvr.>is> of lif*^ {>t\k>. An occupation or 
wjreer i> onh one Aa> of achieving per^^mal nelf-fulfillmcnt m life. Nevcrthek^i*, it if. 
fK»>tble iMthin the ^unttxt of carter and .n.*,upatiunal developmvni to identif> de^^irablc 
attitudinai goal A that nhuuld rt.^uk from tht edu..ational pro»-cfto. T\i\Js*, national J{>sc.-»>- 
iiicnt j»eeL> to a.N>e^.^ attitude.-* tuvv.ird «ork nut unl> in term* v>f {>oeictal gual{> but al:>o 
Az» acceptanwe mU understanding uf the di\tr;>it\ t'f lift .•%l>k.^, regard for cunipetcnce 
and exc client, e in endeavor.** of many difft.rcntkind.>, and pride in une".-i o^\ti achieve men to. 

\. Keci>gni7e the basi.*i of various attitudes toward uork 

B. Hold competence and excellence in high regard 

C. Seek peroonal fulfillment through own achievements 
IX Value work in lerms of .socitnal goals 

A complete anal>c>us and de.**cripttun uf i art 1 objeclivtv. i.^ a\auable from NAlCi* at 
a eost of >LMk for i.areer and Uccupattunal Develupment Objective.- from National 
A:>.ses.^ment of Kdueatiunal I rogre-o>, MXi Lincoln Fo^^er, IS60 Lin».oln Street, Denver, 
Colorado .su2(iV \1m> analvM.-* dot.** nut include i*art 11, .sln^.e job .specific .skill.'* were 
adde*d after publication. 

Or. Bohn n Dccn ot Cootifiuing Educctton iind Prof€»or of Industrial Studto, Sen Joic Stoic Uni^^Cfsity, 
Sen Jose, Colifomio. 
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Holography and Education 



Don Mugan 
Clem Gruen 



HuUigraphv, thrct-Jimtni>ioniil Ui«tr photographs, vxhibU5> potential for tomorrv»w*j> 
cUu>.aUv'n in man\ unrelated ^\a).->. Ih*. fuiio^Mng arc among tlic man> arca5> identified 
diruugh wUi^ti cvluwation ma\ receive benefit frv)tn holograph) or holographiv reocarch. 

In.-^i^jLht aiav be gatncd into iucchanioiuo involved in learning through roear^h ^Mth 
holographic {iie-nior> o>otein.>. Upttt.al (.oiitputc r^, ^Mth random a^^cLdo and capacities 
in the CriIlion.-> of bit.-«, tuav contribute to the rapid di^ocntination of kno^^leJgc and ma> 
make voniputcr-a. ->t.-*ted instruction comnjonplacc. Ihrcc-dimenaional diDpla>a and in- 
structional aids \%ill provide realism never before possible. 

Holograph) u-> part of thebud) of knov%lt\lgeof ph>oJcD lor ita thcor> and LXpermiental 
ai^pecto, and is part of the bod> of industrial education a^ an industrial proee^s, both from 
the standpoint of coutmiinication and matetiaU testing. Holograph) haa been explored 
as a fTicdtum of expression so unique that a rtista have not \eC learned to usl it effectively. 
Holographic niovics and telc^isiun >vill undoubted!) have great impact as a medium. 
I anoramic holograph) is the ultimate in realism, indudingmovement, sv)undj>, and smells 
enabling a student to rdive an historic Lvent sUch as the discovery of America or sceneo 
from the industrial revolution. 

A hologram ii> a photographic recording of the entire contcn* of light \%ave5>, much the 
same as a phomigrapti record re^t>rdi> sound \\a\es. These \%avej> are frozen m time and 
can be played back at any time. 

How are holograms produced? How do they differ from photographs? 

If v\v arc to record all the information about a i>cene, we must record light intensity, 
color or frtquen*.), and phase, v\hich is the property on ^hich depth perception is based. 

HKick and v%hite photograph) records onl) the intensit) of the light focused on the 
film b) a ten>. < oior photography operates on .he same principle, except thai the emi^l- 
>ion i> ,seni*it!ve to color. However, phase or depth information is lost. 

Ahile ordinary photograph) relies on lenses to refract or bend the light ^%aves to a 
focu>, holograph) relies on the '^av^. nature of light and its associated properties. These 
properties of light are coherence, diffraction, and interference. 

tlitrmal light, knov%n as incoherent light, consists of many colors or frequencies 
leaving the s^mrce in different directions and at different times. Coherent light, on the 
other Hand, the tyjie of light emitted by a laser, consists of light \\avcs \%ith the same 
frequency, amplitude, and direction, they are in step, or ac may say they are in phase. 

effraction describes the tendency of light ^aves to bend around an object. Oiffrac- 
tiun of water Aavea can be observed by dropping a stone in a pond. Oncc past an obstacle, 
the waves tend to spread out again as they proceed. 

Interference is a property of light waves or an) wave to exhibit enhancement or can- 
cellation, depending on their phase elationships. Tor example, if water \%aves meet crest 
to crest, their amplitudes add to produce a much higher e rest. If the) meet crest to 
trough, their amplitudes subtract to form a wavl of lo^er amplitude. This inierferenee 
is visible onl) \Mth coherent or partial I) coherent waves. In holograph), this enhancement 
and cancellation appears as unexposed area on the film and highly exposed areas called 
fringes. 

I he simplest tyjie of hologram that can ht formed lo that o( a small point of light. 
\isuali/,e a small di^k witli a pinhole m the center. If laser light is incident upon it, somc 
light ^mH pa>> through the pmlnde and be diffracte-d or bent outv%ard to cover the plate, 
v\hert It will interfere vonsttuctivtl) or dt^tructivtly \vith light that pas,^ed around the 
Ji.'%k, depending on the diMance travelled. If at an) point on the plate the \\avcs have 
travelle-vl the ^anie distance or multiples of the wavelength, a bright circular fringe will 
form and expo-^e the plate. 

vShen the plate k> removed and developed, tht exposed areas become opaque. Ue- 
phieed in the path of the beam, with the object remi>vcd, the circular fringe. ^ will diffract 
or bend light inward to fi>rm a real image of the ohjevi, which is a bright point of light. 
I his image appears to hang in >paee in front of the observer. At the same time, the 
fringes will diffraet .ight outward, e lu^^ing the observer to sec a virtual image behind the 
plate. Hiis image ^ippear-* to ^ behind the plate b<.eaust tht diverging waves appear to 
have their origin there. 
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In uuor\, ri'M*r*iinfi <i thrt<.-Jinup..-.u*n<»l object u-> mu<.li the bame ab for a simple 
lH>int, bc\.iu>t t\<r\ iH.mt on ah oU\^kI uI'K^.^, tt*in.-^imt.->, or .-^catt'^r.^ U^Ui a.s if it were 
I ^tUiilc p^)int. llu »k<t»uliUi; i^t*iuutr> of ^.our.-^c n ..•>t be ditu nt, aiui the resultant 
frinjjo pattern is more complex. 

Viewing the hologram i.^ a....omph.-.htd b\ aUo%\mg tlit la.-^cr btan» to pla> u|xm the 
plat^. Both J real and virtual unagt art formed, but Uouall> onlv one ks visible at an> 
one time. 

nulogranic* art tla->ifud imtw \iuongtlu mo^t uup<»rtani types loj t(»mmuni- 

cation.s purposes are»: 

TRANSMISSION HOLOGRAMS 

ITie term tran.->mL^.->ion r^f<.r^ to tht iiKth^doi vitwmgor reeunbtruetion. \ trant,- 
mU^ion hologram rtqujrt^ that tht illuinmatiuii beam bt mcident from the back Mdeuf 
tht plate, rhjo t>pt ^on^truvte-d b\ aIlo\Mng both the light from the object and the 
direct beam or reference beam to interfere at the back side of the plate. 

REFLECTION HOLOGRAMS 

llie term ret'Kction al.^o ref^ r.- to the luetluHl of viewing. I he light source is placed 
iM! thi observer r^id^ oi tht plate and rtfkaed light form> the image. Reflection holo- 
grim-, art won.^rruatd h> plating the object behind the plat^ and allowing tlie reference 
btaiu lo impinct ..n tht front .->ide. llit greatest advantage of the reflection type is that 
a la^or i-. not rt'fjuiivd for viewinij. 

VIRTUAL IMAGE HOLOGRAMS 

\ virtual ^r.Yi^K holograiu i.^ one m whith tht hehind-the-piate image !-> most easily 
reconstructed. 

REAL IMAGE HOLOGRAMS 

\ real ima>;t hoI>>gtani oni m Ahieh tht imagi m front of the platt is most easily 
recon^truevd. 

FOCUSED IMAGE OR PROJECTED IMAGE HOLOGRAMS 

r»KUstd iinagt hoIograiu> art unt ^ in whith tht image is centered about the plate, 
pirt m from and pirt behind the plate. 

HOLOGRAPHIC MOVIES 

llu first holographic movu a.j^ produted in l^'fo. Betau'>e of the fatt th.it if the 
imigt pr»>ievUd.m i flat .^^.r^^nitbtxomts t Ao-dinun.^ional, littK progress tta> made 
for somt timt. Hottcvti Dr. iKnni:^ Galxir, inventor of holography, lia.-* devisid a method 

)f prolactin*: tht iniagt on a largt tur\i.d .-t reen without losing tht third dimension. 

Ihi^ n4».'th<Kl, now ^ illtd panoraniit holographv, ^ill tvtntualh allow one to expericnte 
and participiie rather ihan be a bystander. 

HOLOGRAPHIC TELEVISION 

Hu vomtpt kif holographk ttlevi^iMn, though vtr> exciting, will require a great ueal 
uf dt vi. I<»pnu m In fun it .vill bttoiiK v^n fta^ibU. uiu of the great pr<jbk'»u> is the fatt 
thir 1 i^. rnfiv amount of inforniati-^n i.> cont iimd in a hologram. {\ .^mall hologram, for 
^.vimpK, ..onr un^ UiU^aUii turn i^ nuith information as a large ti U-Msion picture. I'he 
onl> nu thod that <ou|d p«>^'.»bK tr.in.^nnt tlii^ viilumt «>f mformation is tlie laser, and 
la^t-r beam transini>>Jion i^ n*»r yet here. 

HOLOGRAPHIC NON-DESTRUCTIVE TESTING 

nolu>;riph\ ha> In en at iM»rk m .du^trv for .sev< ral vears resting materials. It is 
partKularlv a^^tul in d^ ti^tmii .>maM di forniarmn.^ in part> under .^tres.^, separations in 
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laimnaiv^, and <.U t^^ tt »»» ot an% fla^^ tn inM^ rtal> v\hich rc:>ult m a \\cakncs.s ai the »ur- 
taic. l or csainj'it, ^ •.aii \h u^IkkI tot tr^ ad '»c pa Mtion in the following manner. 
I ir^i a hologs iiu t-. ui.idt ut » |»auiaU%-intlat-.d nrv. Ilu Ui\ i>> inflated .-jlighth nioiv 
and a >vvi»nd cmh^-^uu tr. ui<uk un tlu .-same plate. Ilu plat<. k-n then removed and dcvcl- 
opcvt. I wo l^aa^c,'^ ar*. ><.<.npcrf< ^tU .-^upt riin|x*->^d, oxctpt \\h^ rc tin tir^ moved between 
e\i>*»'%ure.'*. Uk jHirtiv.n of tiu u\k tluit moved the i^r^atest amount obviiUL-^l) i» the 
weak^v-^t pare, dir<«.(i% xilx»%<. a tr^^ad -reparation. Bc».au--r<. the jmage^s art no luni;erper- 
tt'vUv *^upenm|^>-t d, iar^».->val^ ^^vojidarv mKrl\reiu<. frmv;<..'» form on or about the 
separatum, ^mn^ an outhiK. A ot ukui) hundud^of Ueiuo that have been tested 
b\ ihi> method ar<. e%liiKi<.r lxu^>, kitiie bed^, wekU, turbm<. bKidc.-*, and .^paee^raft eom- 
pi»neni>. 

Equipment n<.v<.n>ao :o piodu..^ hoiogiani.^ in the indu.-^trtal celueation laboratory 
uulude-N a Mnali ia>e r, L-solatkoa table, aiuUani>uc>optieal vom^Hmento. (u.^t.-^ range from 
?Sk» to pUi.-r a eon^ukrabie investment »ntim<. and effort. More ambitioua experi- 

ments require" e*(iuipment m the pnce range of $7,000 and up. 

lmpiivation*>: Investigation in t*!e industrial ^.dueation labt>rator\ io justified on the 
baM> of mate rial> testing, a> weii a> the moi^ futuristic a.'>pevts involved m eommunica- 
turn. 

Mr. Mugan »> on Instroctor, Dept. or Indu^lnol Educotton, City Stote College, Volley City, North 

Dcko;a. 

Or. Gruen li a member of the focolty of Lindburgh High School, St. Louis, Missouri. 
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Programming for Students with Special Needs 

Ronald J. Lutx 



n< inni^ ^i»mpKth>n. Uu- prujtvt a{ < uut.il Mulug.ui ( iuv'<. r.>it\ lia.> fvKU.->ed upon the 
V*. lopmvnt, cvaluatJun, And Jio.-^tiiunati.m ofviinuaKuu rc.->uuK<. iiuitt.-ri.ilj, fv)r vuc.i- 
tUinal pr.Ktiv.il art.-* tLa*.htr.-* ,»nd .>p<.vi.»l tduvation tc.ictu r.^ to work ^oupe rati \'cl> in 
the ooaipational preparation of h.inihcapped pcrson>. 

(.onarniiK tlu ba,.k^ruanvl uf the proje<.t, in Augii.>t v>f h^Tl, M. i eKo> Kevnoldb 
^^rote the inmal propo.->al and bcxamt the I 4-tinK djr<.».tor. ^Kfon after, KonaKlJ. l,ut/, 
V\co n. Johnoon, and L. \Ucn rhtlpj> wkjiX' .L-,.>tnibied a.> .1 prvjject te.im a.s (^rojcct Co- 
'>rjinati>r, -.pts.ial I JiKatJun I un.-^ult.int, and Vuv.Uiijn.jI 1 diu.Uiun <s.vjn.->uUant, respectively. 

The thrtt-vtai -.tqutncc uf cvcnt.s eouid bricflv dt.\sc»-ibed a.> folIo\\.s. Initially, 
an .inalv.^lo uf ML!iij;.in nianp^.A\er and .t rtvitwuf prtviuiK-* currKulum development pro- 
vukd thv fuuadati<>n fium ^\hich tin. ».Iii>tt.ta furniuI.itLd. i ht development uf Mbk 
n.-.iin^^ vMthui i^swh s.luat».r .ind dttaiKd tack an.iI>.->K-> infvJtni.uivjn ^\.ij, originated. Albo 
Jurlnj; The fir-»t >tar it wa.-* fuundth.it ni.Uching oc».upatiun.> ^\ith v.irivJUs handicap^ \\as 
»t po.-^.-ibk, .^invv <.wh pcr;>on iouniqut .indnttdo tu be treated a& an individual. low.ird 
the latter part of iUk. fir.-^t >».ar, oever.il hundred taok modules were developed to be cvalu- 
it«.d by .vK iti.inal ..du^^ation and .-.pecial <>dui.ation teacher^ ^\itli hand^apped youngsters 
during tlie *.nt»r^ ^^.und >e.ir. Thirteen v-*chv)Olo were bele-eted to do this evalu.ition b> 
membt r> lA iIk project otaff eve r\ t^\o ttceks->. Approximately 2v5(> >v)ung.ster.s having 
numal, (.niutivinal, u,-.iun, hearing, and ph>c>i..al impairment.^ m.ide up tht target |X)pala- 
tion, and Aith th^. ^^n^pt ration of tlieir t*^ vuvatiunal and .supjKJiiive teav-her.>, the projcet 
->Mff vuIU*.t<.d i v\talth uf infuraiatiun ul.Ued to hu^\ the.se voung.ster.s nio.st effectively 
Karned tht ta^k,^. With the ht Ip uf vv^n.->ultant.s, the project .-»taff analyzed, redeveloped, 
and rewrute the 72"^^ ta.-^k aiudule.s during the summer .aid fir.-»t half of the third year, 
rhi,^ pruv<.oc» attenijJttd utili/t upd.ittd infurmatmn from ciupKjyer.s related to the 
knuwkdgt and .-.kill that v\acttxps.s.ttd, v.iriuu.^methud.sof te.it^hmg and oupportive uustruc- 
tiunal material^ .->upplitd bv tv.^her.-., .tnd the development of the ba«^k of ea^h ta.sk .sheet 
tu include a "1 anguagt i>f the Ia.-.k," "i^iuantitative C,on*.ept.s,*' and "bugge.stiun>'* for a 
^upportive^ teMcher. 

The final \ 1,2 munth.> h.ut been .^pent di.s.-^emmating and providing an in-.serviee 
program for vu»..lt^on^^I md ^pe».ial edue.it ion tc\Khers and adminK->trator.s m MKhigan. 
'A til over lOOu pt-ople h.ut bttn involved in the network of in-.serviv,<. program^ through- 
out the .>tate, aith >tvtral hundred vet .-.cheduled before the elo>c of the .school year. 

The 2-Vhour in-.>ervivt prt.->entatu>n.-. provide anoverview of the need for vocational/ 
pravti\.al art.> and .-.pe^-ial duration teav-hers to .-,hare in the development and implemen- 
tation uf summon unit.-, of m.-^truetion. Phio cooperative relation.ship creates the essen- 
tial .^uppurtue in.->tructiun ^hich -.peci.il .->tudent.s often ne'edt^i be .->^ieces.sful in v^Ktitiontil 
education practical art.-, program^, .md eventually in oeeupati*>n.s of their choice. 

\nuther in--»ervive tool v\a» .1 2f>-minute audio-vi.su.il presentation entitled "... In 
Their (U\n 'Aav" ,\hich van b< dc.-.v ribed .».-. .1 multi-media .-.i>und .slide program depicting 
th<. c\ten.>i\e planning lequircdb) voun.-.ehir.->, cp^ ei.il educator.-., vocational edue.itor.s, 
and other .supiH)rtive personnel. 

n.ir» planning -.^.qucnce 1.-. followed by .in exten.sive review of ariuu.s job ta^ks being 
perfurmcd by -.tuJtnt.- vvithin the clu.-.ter.-> covered by the proje^^t. One of the most dra- 
matic pivtur^^ Aao a -.crie.-.of a vuunggirl, I'aul.i, ^l.> .-.he became e'mplu>abk in hospit.il 
huu,>ektLping. I.iv n«.M gruup of .->lidL.>uruntcdtht v\er to the actual planning proccs.s 
by folloiving the develop nie*nt of a task sheet. 

Uu final jHjrtiun uf the in-.-.Lrvice progiani.-> focUoed upon the dissemination and 
di.>ca.>.>iun uf the cducUii^nal pruduct.-. diVLluj)ed. Idevcn publication.s represent the edu- 
catiunal pruduct.-> n<. rattd through the effort.s of the project taff and ,sevt ral hundred 
public ,>*.h«nil t<.achcr.>, adiiiini-.trator.-., eiiiplo>cr.-., .ind .-.tudent.-.. I en *>f the-se are 
C histL r Gti ides rcprt nting ten oevupational aua.-. tiiat reflect present and projected 
manpower n^tvU m Muhigan. Hrsl clu.->ter.-. in^^lude. AgrK ulture, Natural Resources, 
\uiomotivt an<iri>\.nr itrvut, 1 luthing and lextiK .St rvice.s, i.on.stru^ tion, iJistnbution, 
I'%X)d Preparation and >^ rvut, (*fapliK.-. and i^ommunuations Mtdia, lUalth (K^. upations. 
Manufacturing, and t)ffiv<. .»nd nu.-.ine.>-^ Oev upation>. Ihe eleventh publu atiun, the 
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Program Cnuk . a \,tU>al wlco^nptiv^n ot wUai vocational^ pra^^tKal art» teadiers should 
know about >tuvKiu.-% ^MtU .|h Mai {\k<k[^ and \\liat special t-duLatKm, supportive tea>.hers 
.should knoA' alx)ut \ocvitiv*nal ».duvaUv>u, a.-^ \\tU a.-> rcacquainting each teacher Witli his 
or her inotructional ar^a. An addmv>nal iX)ftion of tht. r roiiraiu Guide incUide& varu)Us 
**LiiipIo>nient Ta^k Moduko" dealing; ^\ith kno^\inj;ho\\ tocoiuplete job appUs^ation foriuo, 
preparing for a job ntorview, etc. 

Kav.h of the 10 i._luo[<. r ^-^u iviej^ contain^ five sections. F irj>t the introduction and 
aiknowk Jgement .section, Uil c>c».ond otttion iiKludcv-. tlit tvir.k anahoio information. The 
third contains the bulk of the c-luatcr i>uide . ftinet. it eontamo the opwifK ta.^k modules 
for ;»e\eral oubelu^tc r.-, within tht eluottr. I he fourth .section contain^ a bibliography 
of the inc^truetional materialo for tliv entire elu.-»ter, and the laot .->eetion indudco the in- 
structional media and task- relates! competency codes. 

The organizatumal breakduvsii i^ described graphically m Figure I, uhich illustrates 
tht 10 Lliic.te*"s and the aceonipanung 34 .-^ubelustero. Lach oubciu^ter contains a given 
number of task modules. 





OCCUPATIONAL CLUSTERS 
AND SUBCLUSTERS 




FIGURE 1 



1\k front side of the ta»k ohett is compo-^cd of four sections. The Behavioral Task 
knov\KJgt.^ I aok ^kiUrt identify the .^pecifiL ni.ntal understandings or asoOeiations needed 
in tht PL r form ante of tht ta.->k, a.-> wtUa.-^ the ptiysit A, manipulative activities associated 
v\ith performing the ta;,k. Ilie In.-^truttional cNlethod^ and MateriaL-. portion lo designed 
to .-.uggt'ftl .-.pevifit teaching tethniques, .->trategies, and materials which have been u^ed 
cffcvlutiy witii handicapped .-student-.. The i a.->k-Keiatcd Competencies section identifies 
some specific learning readiness skills associated with the task* 

lilt reverse or "flip side" of tht task.>hcet i» designed to help the special education 
teacher teach more effectively. Uk Language of the laok jnd the (Quantitative C^oiiccpts 
providt a cojnmon ground for comniunication between tlie co*jperating teacher and voca- 
tional ttachero. :>agge.->tions and .supportive Instructional Materials include a variety of 
suggested teaching aetivitiev^, ideas, games, or materials that may be used in providing 
an effcttivt and supportive link to the vocational instruct ion* After iiaving initiated this 
link, it ix-> hopeful that tdueational stqucnce.^ for handicapped youngsters will be more 
successful and efficient. 
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SUBcLUSItK 



Sheet J, of 



leirnrr wlU 



J. T »rv.l 

j(« c*).ii». tint 

I. <s•«^t^i( I' n »)UAI« 

k, pi AXt> L.v>& 

stjvuiltvx (col*. 



I inllv^duv I tv^n jr.<J rfvt»v 



applicaTios 

c 

PHYSICAL 



Mjiktnit. J(vJ Leveling Tools" 
*Ho« to Usf Mejjyilnii TooU" 



SuBCLOSTtR', ^of^ materia: PROCt^$t:> 



CoJe JjJC- 'Ait t w»»tir«fnt ahJ UV'jf ttxa^* 





Su99esttons 

• Tr<ichr[ pUks up • tool - student 
Identify. 

• ■;tU'lrnt pt^hs up tools Onr Jt « tl«c 
4Ad Identify. 

• Stwlrnt Identify which tool j-wthrr 
student J* «'1nJ5 1" pJnto«lne. 

by leACilptlonof tool. 

- by njiie< 

« i:ti>derit »n<U M»f sod tool by 

- piii^ted lAbel 

• veibjl Identification 

• T«-jCher Jnd dejf student sSould 
covpet Jttvely develop '«oae stsPle 
»iKn« leljttd to ljn((u<i(l* of (he 

t Jtk. 

• Infoir^lly enfouug'f voluntjiy buddy 
syateti foi jssl«tlng dejf »tudcnt« 
(IndlvUuallZf without <4lllny( Jtten' 
tlon to the }ndlvld<j4l)y 

• Be <4teful In using woids with ttultl'* 
pie »eJn|n;i« wlieA tslking to Hp 
tt<idln>i dtjf itudent* (pluftb. sCClr)* 


l4nS«*S< of the T41k 


Quantitative Concepts 


(1/4" • r) 

T brvd 

$iffl Iaf>« lap*. 
Chjlk line 
Lint trvrl 
Co«Miut ion «^uJir 

Ptvsb 
Olvldris 
Suit «*u*t 


Hr«9uir t>oAid« (oi thiCknrss. width 
Atifl Irnitth. trn<jlh« it In frt-t . 
width It In l^ti or Ituhrs. tht<:knr«« 
lii In Invhts. 

(thr 4i>n<rpt loundio^ nJiy b«> iPPllrJ 
t>y to<4i>dt<^ft tht 4Ctujl a<>a«'iirBrnt up 
t^t" rvrn r^uAb* oi trri In IrnAth. 
l-f. 6'. S*. 10". even n«>Abn« oi 
lofhf* In wlJih I.e. ^"t t". d", ImM 
n''»:>ri» of Iruhr^ m tSKVnr«« l.r< 

r, r. V"- 

PtrpJTt J AhappInK lUt for tool*, 
rinj thtsr ltt« *n * cjt^ldiue. iden- 
tify jnd prUr. fli^ucr tot^l cost. 


Supportive InitructfoMl HjterUls: 

A«»oi(girnl of Mjaurln^ (onl* supptU'l by (hr vocjtlonjl icjChrt. 
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Mnv.e tuuhtr-* in Ou J.U'^njotu \\».r«> tht. major ^ourLCDf input throughout the three 
Vt.'<ir-», u K joc^uiuc^I that Ixith u^j.uiuatt anJ unJejgiaduatt. program \mH be one of the 
major spin-off.s from iU<. project. Althougli in-.servjce \\ork^hop.s will continue to be 
made availabk from Central, the prt-otrvKt ^unat.rgraduatc>empha;>LswiiI be developeJ, 

In Mimmar>, the three-year rL\'>earch project, conducted b> c.entral Nhchigan Univer- 
sUy v.ii\i funding from tht Michigan IVpartmcnt of Kducation, focu.sed directly upon a 
philosophy of cooperative teaching. 

Initiallv, thio i.i.x>pnati\c teaching invulvt.mt.nt fostered b> teachers t>harmg m 
tlic development and implementation of coiuinoii umtt> of instruction. I he experience 
from thio involvement &ugge,^t.s that when pairs* ui cimccmed teacher.s work closely, re- 
inforcing each othci\ inotruaion, .-significant eiiange.s are observed. In numeroub in- 
stances, the>.e s.hangC', have led the student ti> a meamiigful and productive occupational 
role in :»ouety. Cooperative, inter-departniental teacher preparation programs, are 
viewed as an c.-»ocntial part of the philot>oph> for eniiancement of cooperative- teaching 
attitudes among present, as \v<?M as prospective, teachers. 

Or, Lijfz u a met iber of the Oeporfmeni of Industrial Education and Technology, Central Michigan Uni- 
versity, Mt. Pleasop , Michigan, The Vocational Education/ Special Education Staff includes; M, URoy 
Reynolds, Director, Ronald J. Lutz, Cootdmator, L, Allen Phelpi, VocationalConsultant, CleoB, Johnson, 
Special Educotion Consuitont. 



The Secondary Exploration of Technology 
Curriculum Project 

Harvoy Dean 

The SI T curriculum i=> a teaeher-dcbigned indu.strial education program which 

(\i Provideo .-^cvcntli and eighth grade .->tude'nti> with a ctinceptual understanding of 
industry. 

ifi) Pruvide.^ ninth or tenth grade .->tudent.-> with understanding of industrial communi- 

caiion^ .->\stemt>, material^ processing systems, and power .systems. 
(Cj I'^roviJes^ eleventh and twelfth grade, student.-, with in-dcpth work in selected areas, 

WHY NEW CURRICULUM? 

t^tiUzation b> mduv^try of highl> developed materi<ils, pnjcc.ssing procedures, repro- 
ductiL»n method.-> and technique coupled with the fact that indu.^trial education curriculum 
pruviJLj fe w option^ for otuJent.^ to learn ab^)ut recent indubtnal advaneeuie-nis, magnified 
the need for a eurrKulum change. By late 1^70, the need for an mdu.stnal education pro- 
gram \^hich pioviJeJ learning option^ for .students andcontinuiry Ktwcen seventh tlirough 
twelfth gr<ide ela^.sec^ had be>.ome a top priority of Kansas teachers and the Vocational 
Division of the Kan^a^ State IXpartmcnt t>f Kdueation, i>o, in March 1971, the Kansas 
Model for Indu.-^tiial l.dueatu)n (see figure I> wa.s approved by the i>tate Board of l,duca- 
tion Jo pr seated 1)> the Industrial IJu>.ation se^ion of the ^ocatuinal Division, 

nov\i.'Vc the model did nut .-^peufy the detaiL^iif the curriculum content. Therefore, 
rtbeardi f'inds became an immediate concern for .-^chcx^is interested m implcinentiiig 
programs .show n in the Kansas Model, 

WHO DEVELOPED THE S,E.T. CURRICULUM? 

\ proposal wa.■^ approved fortheS,L,T. rrojea,and fund."> were provided for curricu- 
lum development by the State Department of Lducation\> KsLA, I itle HI office. Voca- 
tional funds were provided for parallel research «ind development in a project known as 
CBIh. 
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In the oumnier of 1971, eighteen b.L.T, teacherb from three Kanbab school dibtncts 
met to identify learner needb and to formulate a act of goalo and ubjcctivcb for gradcb 
oeven through tsvelvc indu&triai education program a, A rationale wao delineated by the 
tcachcTa and prcbcntcd in the form of a po&itiun paper. The position paper debcribed a 
pbVchulogicaiiy-oound approaeh for gradeb &even through tuclve ^urrieulum guidcb, 

ITie eighteen s^.L, T. teaehers proceeded to write, revibe, and evaluate curricula 
debigned to fulfill learner needo. After almost three year.-* of researeh, development, and 
evaluation, the T, currieulum evolved, Keeommended methodb, programb, guides, 
and other supporting data were completed. 



WHAT DOES THE S,E.T. CURRICULUM LOOK LIKE? 

oin^e various .>i7.e school districts, each with different scheduling sybtems, svere in- 
volved in the research and development effort, only broad summaricb of curricular offer- 
ings can be provided herein. 

First, seventh and eighth grade programb arc dcbigned to provide btu dents witli 
multiple activities, otructured around major scctoro of industry, Frogramb are designed 
to provide conceptual learning through hands-on activiticb, Uurneulum materialb de- 
veloped by the 1,A,CJ\ are used LXtenoively in most programb, Lengtli of programb 
Within ochoolo vary greatly, ranging from one-scmcster-per-ycar programb to full-year 
concept -based programs. 

Ninth and/ or tentii grade program^ aim at providing btudents with many activitiCb 
built around a study of systems of industry. Mil Industrial Coinmunicationo bystem^ 
courot allows studento to experienct. sUch handb-on activities aj> platemaking, printing, 
r,V, Use, technical report writing, drafting, and photography. All activities are designed 
to relate to communications systems used by industry. 

The Material Analysib and I'rocessing bystemb course provide^ hando-on activities 
m Wi>ods, metalo, synthetic©, and earth products. Frocesbing methods are emphasized 
in each activity. 
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In the Puwii Ci>ru^i>ion and I r»uisnuc>^jun ^>,^tcni^ course, .studcnt.s arc provided 
with inMghtc> into haw unn o»fUA(ts .md tuinsniiti Ikksk fornix of cnerijy into power to 
Nfcork for him. 

\ scijment of ^ach M>renu^ Lour.-^t. imludc.s <i omtrauural arianijement in whuh the 
student imisi coiupK-te a selected task. 

In eUeenth and twelfth ^r.idi. industrial eduwition proi;r<inis, students do many of the 
things that have b^'tnJon< for >cars in industrial «.du< atum - thc> mak*. indi^'idual projeets. 
HtuNiVxr, tiK tia<h<r's ubjtttivts and i^aluatlu^ uf th*. piojc*. t difftr fiom objectives 
and evaluation tiiethods of previous years, 

Perfurmanii instnution moduKs arc being utili/ed to iu-lp tile teachers more adc- 
quateh^mtet the individual ntt.ds of <.aJ» eleventh or t\Nelfth grade student. Ihe 'Module- 
Method' provides .^clf-pa<cd inc>taiLtiun fi>t cadi student \chile allowing the teneher to 
.Insist students in prohlua vUwis. C\K)pc r.itivt training programs have also hee-n entour- 
Jged for twilfth grade students interested inspecific earecrs. btudent.s interested m skill 
trainmg are enoourageJ to eiiter voeational programs. 

Iho answer to the question "\chat dot^s the SA..\. curriculum Ux)k like" may he: 
It Kx)k^ like a program designed to allo\e students to experieriee man\ options m order 
that eaoh ma\ hettei select a field of stuely or a euvation. Hie.S.h. I. curriculum is a 
partnership for learner^ — In »ind beta«.e*n industrial arts and vocational education. 

Mr. Decn :$ DIrccK r of the Secondory £xplorot»on of Technology Pro|cct boo$ed o» Kon$oj State Cohegc 
of Fittiburg, Pitt$l* ,"r9, Konia$. 



Texas Industrie. Arts Curriculum Study 

John R. Ballard 
M. D. Williamsan 

rhi-^ curriculum studv originated on the premise that industrial arts in Texas was m 
ni J of improvement Ixcaus^ t^\clv< >ears had lapsedsinee anv organi/ed effort had been 
nude t« evaluate the pri.>gram. In a d>nafai*. culture, tliis sugge.sts the probability of ob- 
solescence. Immediate Iv w< \ecu omfn»nted witli the elexision to aseertain vehether, and 
to what e-jctent, obsolescense was present in the indut>trial arts program. 

A perusal of the developments in uur sellool^ over the past twelve- >ears indicates 
the following vharaeteristu,^. riiVsical plants aie modern, attractive, landscaped, car- 
pencd, lir-ionditioned, and wcll-hghted, Hk classrooms and lal>jratoi le.s are spacious, 
quiet, colorful, and well < quipped. Teachers are be-tte r edueate-d than in the pa.st, and 
the> exhibit lncria.'^lngI^ iiiuie proftj-sieinahsm. Instruetional media such as textlxxjks 
ind curii^ulum guides are in<rea«ingl> more plentiful, eolorful, and ^^ell-deslgned, 
Teaching supervision ha.^ inerea.^ed signifieantly in bt)th qualit> and quantity. 

Uc.-^earch and innovation have espeeially bee-n in evidence throi\^h tite expendimre of 
huge -urns i>f monev for buddings, team teaching, elu.^ed ire uit television, modular 
niheduling, priigrainnieJ instruaion, t)pen dioois, individualized instruetion, non-graded 
nChooN, eti. The eurriculum gives primar> emphasis, to eollege preparation eonsibtmg 
of a study of the sciences and humanities, 

from these eharait^ ristu.-., one could infer that. iti/ens (tvixpayers; are interested 
in having goixl c^chools. I,du*.ators ar*. Cimtinually probing for ans\eers to unresolved 
edUiational i^Mies. leaehei^ are billing to prepare- thcniseives for a lifetime of ssork 
helping learners. 

In iontrJ->t to these commendable efforts in providing a gixid education, the fact re- 
main.^ that too mane kids are lx)red with scIukiIs, heUee w*. continue to have the motiva- 
tional probleni. I ow achievers, thu.-^th*. aehievemeniproblem, remain with us, not finding 
meaningfulnes.-N in their school experiences, ihis, ofeour.se, we recognise as a transfer 
or relevance problem. I earners toi often find it difficult to relate their in-school experi- 
ences to their outside-sdiool experiences, 

Educational leadership is to be o.>miiiended for these «idvanees in the school program, 
>ct it should be apparent that the adiie veniciit, the motivational, and tiie relevance problems 
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co.itimu to cM.-^i. * ittiU*. u ^tm^ jnd jrr<U V4mt.->ubj«.s.un«ut«. r, no niittc how it l-> organ- 
i/tJ, will .onnmu u> In uniuu r*. >tiii>i.aiKl irn K v.int. Un. rt inu.st b^. .1 roaM)n. Wc firmly 
bt'licvc that htiVL ^tH>J u«uh< <m«.l giM)J f.iciiitic.->, but th<. nature of the s^urriculum 
and how it rclatt-* to t.u i*.arn<.r appear tt* b». op«.n to qu. ,«tion. rcforc, a primary 
concern of thu-> ^.ufruuluin .^tuj) l-> to ni.ik*. mJu.->trial .irto mor^. r«.U vant to Uarnt r.->. 

In order to pr»»Jui,< a nkvant curriculum, it appears logical for us as curriculum 
dcvvlopc f.- t»» h.ut M)nK r»tt n.i toguiJ^. <i>in iUk par-^ju *if thi,-) worthy go.il. Th* indus- 
trial arts tia*.lki^ \\bo att*.nd*.».l th*. ICl rh.L-><. IK-^tats. wiJl r«.gion,il vsorksliops made 
r>evcral pertinent statcmcnt^^ ^^huh havt. implKation.^ for our guidelines. 1 he following 
.'>tatenK'nt.->, whi^h art. r(.*.ordcd on |>age.-> lH-2(iof tU<. mdu.^triai arts rationale, indicate 
the feohngs of many teachers in the field. 

Nincty-thfce pcr».<.m of iUk indu.-%tnal .irt,-> t^ a*.hs. r'> ^ur«. in agreement that industrial 
arta iiiuat a:>.^uiiic a greater u.>|xm.->ibility in dt v^. loptng iUk otudent*o .ibilit> to adjust to 
his environment. 

k'ompetcncK; m th*. niethod.-> of problem an.iiy^is and problem .'%ol ^ing neea to be 
built. 

Indu^tri. ^ -rtD ii»u.^t build fkxibility into it.-* progr.im, tla reb^ eliminating major 
rcvi.->ion.-> of our di.->*. iplin*. in ord*. r maintain balance a.«> ftoeiety changes. 

Industrial art.^ mu.^t in*.liid<. .» iiior*. eompre'hen.«>iv«. overage of technology. 

lndu.->irial art.^ mu.>t bc*.omc inor^ concerned witli attitud^.^, leisure, time activities, 
^arcer .lwaren^^c», ^.on.->unier knowledge, bro»;d *.oncept.^ of a mobile sox.iet), industrial 
rt.M)urv<.s, coiiiiiuina> d*.\*.lopiueiit, ».ontimung education, and preparing students to learn 
and participate in a society as reS|/onsible citizens. 

lndu.'%triai »»rt.> ->Uould r*.late to environmental problem^, service occupations, home 
mainten.incL .i«.tivaier>, piobkiii.-% itf labor, nian.igciaent and government, con.->ervation 
and recycling processes, not for boys only, but for nil studenvs. 

More attK mum .should \k given to forming ci>ncept.>> about mdu.>>try .u<U less empha.^is 
.should be pia».td on the dc v».lupiiient of a high degret. of manipulative okillrt. Ihcse con- 
♦^^.pt.-* nctd to m*.liidc -tafct), ((uality ^.ontrol, man.igement, l.ibor, cost analy.->i.->, ecology, 
etc. 

lndur>tri.il .irtr» r>hOuld provide car<.ei infi>rmationa.->anintegraied .irea in the elemen- 
tary grade.-) ti> help tht It.irntr form acceptable .ittitudcs concerning the world of wurk. 
Hk concej.^s and id^-a-* the karner formr* in the tarly years will help lum indecision- 
making resp.')nsibilitiej^ in Inter years. 

The lea lilt r is the recipient t>f th ' industrial arts curriculum. The curriculum and 
the tea*.her . ! i>uld be directed u» fill the in-irfe needs and eapabilitu.s of the learner, 
riic present industri.il .irt.-> curr* uluni tends tt> fall short of meeting tb.'se needs. 

Technology should pia) an inip^irtant ri>k in the industrial arts curriculum, binee 
induotnal arts lo not the onl> ^urruuluin area te.iching industrial technology, a close 
rtorkir.g relationship should be established within the entire educational ce>mniunity fo 
facilitate a higher degree of efficiency in providing liieanmgful experiences to more 
students. 

In additu^n to this teacher mj/at, the r.itumale eomniittee also provided useful ideas 
for ilie formul.ition of our currieuloiii developntcnt guidelines, ^ome pertinent .^tate nie nt:> 
of the rationale committee as recorded in the printed rationale follow. 

Industrial arts teacher.^ niaint>iin that indu£>tri.il .irts isa part of general education- 
education for all ^p. 7> ...the teachers advi>eate that industrial .irts endeavors to help 
prepare yo»'ih for effective living in our industrial ;ociet>..." (p. b). "llie HTO's ma\ 
be the decade when the cducitlofl enterprise be.oUles pe rform.mce-based" <p. Uy. 
...'*in tile majorit;y of schov*i districts, cXK^ting industri<il arts programs are very lim- 
ited and are patterned after and governed b> obsolete rathe r th.in by jnd educational 
practices." 

Criteria suggested by the classroom te.ichcrs and the lation.iK committee Tor glu- 
ing our curriculoui development have been briefly reviewed. l>ur stady proposal pits 
subsequent niodifieatious brought alx>ut by eiupirieal evidence also suggested that the 
curriculum should be inte rdis«.iplinar> in de ve iopment, stress conccptuali/ation, empha- 
size learner competencies, and involve the classroom teacher. 

hrom the foregotiig evidence provided by the teachers atunding ttit l^Ci Thase II 
workshops, the rationale, and the study proposal, one would rc.isunably «.onclude that the 
curriculum eomniittee should give serious thought to the following eriteri<i <is they deiive 
a relev.inr induvstrial artD eurrieulum. Keflcet more TI.C 1IN()1,IJG\ . Help students 
Al)Jrh»I te» the environment, .stress i i)Ni LrU Al development. Kmphasue meaningful 
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learner COMiM/n-Ncni S. 

\nd furthermore., t!u> >lKmIJ adlurt to thtot pohcic-o in the prucc\s:> uf developing 
the curriculum. Be IM LUULSI.II'LIN AUN IN NAFUKK and involve the C LASSKOOM 
TEACIIKR. 

Now th.it we h.ive a ? t of guidelinco and policieo to guidt uo in developing a relevant 
curriculum, \ie are ready to anower the s>econd question... VM I Al lb A Kl.LLVANI CUU- 
lUCULUM? 

We would all probabh agree oa the deMrabiht> of oehooL> being relevant, but ehanees 
arc great that the nicaning of the word r^Lvanct vaneo conoiderabl> from person to 
person. For example, don't \ou have oome aequamtanee;, who contend that relevant 
schools are tliooC with pnmarv eoneerno for '"preparation** for eollege, covering the 
"baj>ics," developing •'oaleablt okillc,** or utilizing "up-to-date** i>ubject matter? 

Then there are those who believe that relevant induotrial arti> program^ are those 
which have tcachero with induotrial ^.xperienwe, iab^ equipped with modern industrial 
equipment, jnd, or cour^eo r^pr^^^entative of local indu>triei> — andsoit goei>l Ubviousiy, 
we neevl to pau^e and clarifv the meaning of relevance before we go any further. 

The dictionary sugge^to that relevance ii> that which hai> meaning; i£ bears upon 
something, applies to, or »o pertinent. It oeemo that the key thought in this definition is 
"that which hao meaning,** In an educational context, we a;>oume that "meaning" relates 
to the learner rather than to parent-, tca^h^io, community leaders, or otheri>, simply 
beca^.c :ichoolo ait eotabUohed for the learner. Therefore, we propose that a relevant 
curncilum is one that prepare^ learner^ to cope ouccesi>fully with their environment 
in nrJ^r to achieve their want& and goaU. If i>tudento learn what lo needed to achieve 
what is valuable tc them, it has to be meaningful — hence, relevant. 

!*erhapb a word of explanation concerning the expression student "needs and wants,** 
a» used throughout thii> presentation, would be m order at this time. A student with a 
need one who findn himself in a otate of diocquilibrium, a condition exists whereby the 
learner is lacKing in a competence to restore equilibrium. With such a need evident, the 
learner .-urts looking for a way to o.itiof> the need. rhii> lo accompli;>hed by obtaining 
Tjtme wanted ^onditior* or object, (.Consequently, needo originate the drive necessary to 
seek out and find a want-satisfier. Let*s illustrate what we mean, 

Viw ready to tune the engine on my bike, but I don*i know how — thit*s disequilibrium 
— T need for the competence to oet the opark plug gap or replace and adjust the pointi> 
exists. To get thingo ba<X to ""normal,** I want to learn the competencies to adjust clear- 
ances in plugo and i^into ui order to get nie to my goal! It i>hould be evident, then, that 
wants grow out of needo — if the otudent oces value in the activity — md tliei>e wants are 
* e main ingrcdiento of motivation. Incidentally, if the curriculum ha^ this relevance, 
one which helps the Uamer ^.ope with real-life needs, it helpo revive the motivational 
problem so prevalent in schools today. But what does this all really mean? 

Have you ever considered that our environment lo the source ot all subject matter 
that wc use in ochooU.^ Ao pe^;ple encounter this environment, they interact with the 
various objects and cvento that .>ur round them. I-*rom this interaction, something is 
lea me J about those objecto and evento. We ^all thio knowiedge. The objects and events 
in our environment eonotitute what lo commonly caliUd oubject matter. People iearn 
initially from interacting with objccto and evento in their real world rather than from 
abstract statements about their environment. 

TJiio oubject matter is traditionally made available to students in abstract form such 
ao printed matter or through a verbalization process. Uhat we know about learning sug- 
gests that the u^e of abstract oubject matter lo not the most productive means of causing 
learning, but that learning U best accomplished through encountero with the objects and 
events of the real world, Thi^ is especially true m thf' initial stages of learning. 

In order to cope successfully with objects and events in the real world, it is neces- 
sary f jr one to develop a oet of concepts, okills, and habirs regarding the nature of this 
cnviruament. One does this by learning how to manipulate the things m the environment 
nc».csfvary to achieve personal wants or goals, I his means that learners need particular 
competencies which equip them with abilities to manipulate environmental objects, such 
-It tars, tools, materials, etc, and events, such as designing products to meet needs, 
oile^ting materialo to rcoolve problems, researching data to increase validity of judg- 
ments, pouring, casting, etc, 

Uhile ill the process of manipulatmg environmental things. learners are developing, 
or learning if you please, competencies needed to "achieve" self-imposed goals, and 
furthermore, ilie learning activities rel.ite directiy to the students' real environment, 
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Hence, fthcn >tuikiit.> K.tm iU*»^k thine** n».».-J».-d to .uhuv*.- thvir th*.- achievement 

probUiii .illudeJ t.i ..iflu I ...IjhJ. ^^^.ondU, \\\wn UammA txpc-ricnct\s rel.itc to the 
real world of the learner, tin. *urruulum ,'>ettin^ becomes more relevant. 

Btcau.-sc the thmg.s m on* V enumnnunt opvrat^ on a r«et of ont. niuM learn 

thtse ruk> m »>rdcr to u.-^. then, m pursuit of *int.\«« ^oalr». If vou plan to jom tuo v.uoden 
nK'mbcr» ro^ethvr .Mth an adh<.vive to form a jomt, thert are certain factor.s relative to 
h'lnt- making ^hat .^hiiula bt foIKn\i-kl t*» a-'»urt aneffev tr.^ joint, such a.-» the .species of 
th*. AkMid bem^ cvin.^iJ^rcJ and the 1\{k -if ajh^.^iv^ '•<5,KvteU. If can prinide learninj; 
experiences which r*.latL dircctK to the .-»tudent.^' "real goaL^," in the environmental 
r<<.ttini;, the «.onipctenvicr< developed in .-Hvhotil %mII be useful to them in the outride wurld, 
rJiereby providing a more rele'Vant currtcuhini. 

It ha;* ju.«*t been j»Ui;ge\ste-\l thai curricula are ni^^re relevant when the-> give .attention 
Ik* the p.r.«*onal gual.> of .students, that groA out of their real v\orld. And aLso, learners 
*iH J','.eIop .t conceptual underr<tanding of their r- al ^orld whenever given the oppormnit) 
tv> ii.ani,Hilatc environmental thiu.;.-* whuh ire u.-eful u» thein in the pur.su it of their goaU. 
^in*.e the.-*e ^.ondition.-^ are nut to»> nunKrou.-> in ^la.->^rooiiir todav, what would e-dueacion 
have to bt like in ordi. r to provide thus relevant le-aming envininmei.t.' 

To enhance reUvance, eduvati-m .>hou!d tak plaw ma .school netting which is rcpre- 
.«*entutive of the learner'.-, total real Aorld out.sid«. the cchool. Traditional curriculum 
planning in .-...hooL-. toda> ha.-, rc.-^ulte-d in an emp*u.-.i.s upon the humanities and .science 
education for the ma.-..^e;.. IX»e.s thi.s adet{uatel> re-parent ail the real world today. V\on'c 
ill learn<.r.> aL>*» need ^.ompeteaeie.s lelatedto the ttxhnological ^.haraeteristies of their 
environment* 

Neither learner^ nor corrivulum developer.s can v:i,cape the face that the present 
notable env4f«,mmental ^harawten vti^ i.^ tcvhnological m nature, con.sequentl>, the prob- 
Um.s .>tuJeni.^ fa*.e predommantK »->teni fror.i thi.s i> uice. :>tudcnt.s are confronted with 
prublein.> relating ti»ed)tval ue^i.^ion-makmg, fuel .-.nortage.s, f.afet>, eun.sunier literacy, 
care;.r choice.-., Ie-i.-.ure time, park.ng, and a host of other.-., ^hmldor do these have im- 
plication.-. fi*r mdu.strial ar.-. Ju.^t what^ould ive do. l.ct'.^ briefU revu-w these problems 
r.nd consider j)m« related questions. 

s^Ain dceivor-makmg *«impteneie.s bt used b\ ieMrner.> m th,'.se aerivities? Mow can 
these eompct* ici* be -i-.^ Jb\ itamer.s if their teacher.s continue to make all the decision:, 
relative to pUjiil fer.-onn^l organization.-,, indu.-.trial arts dub.s, group piojects, mas.s 
ppAluction jctivitie.s, individual priiie-ct.s, uait.s or problems to bo siudie>d, etc.? 

Will .«>tudenL; develop u;>e'ful viimcept^> about power. source eiliwienc> .ind c«n.se^rva- 
tion bv engaging m re 1 1- life exper.ment.s relate-dtotlie.se probleas.or bv re-ad tng about 
what other.-, have »aio or done i)r .-.hould ihese probleras be re-.scrvc-d for adults to 
ponder* 

should nature teacher.-. imptK>e their .-.afetv program upon learners, or should it be 
dtude-nt-dcvt loped with teacher guidance. Ahieh proee-dure will probablv receive more 
student acceptance'* Why"* 

A.-, an industrial art.s teacftr, do >uii«.on.-.idcr your.-.elf a good con.->umcr of industrial 
pruduct:«r If do, do vou teil vour .>tjdento the convepto thev .should learn about in order 
to be a gix^d consumer, lir di* >oi' iatenttonalU provide real-litc engagements dealing 
With ».on.sumcrioni wh^rcbv >our .student.s develop concepts about consuntcr producer? 

A review of our prijt»..-..sional literature reve-al.s an enduring interest in recording 
dat,i relative to career.->. But m actualitv, have we placed much emphasi.s upon making 
kamer.-* aware ut varee* opportunitie.s.^ V,\e.uldu't concept.-, regarding career choiceir be 
helpful to one struggling wuh decisions relaHve to wtirkin^? 

When our (ndu.-.trial art.> curriculum eiupha.si-. relates to .stronglv ti> wmid and draw- 
iiij^, dii«.-.n't thi.> place quite a re.strictum up^m what rex r^.ational devices learners can 
bulla .n our laboratories, IX^e.sn't it aioo re.^^^rict opportunities for mve.stigating and/or 
exploring new hobbv interest pertaining to tool.-., matcriaks, and proce>.sc.s,* 

A Quick peru.-.al of the quantit> of teenager.s driving automobtli .s todav leaves one 
vonvinvcd that parking probiein.sdireetl) rdatt. to their real live-«. .')ht)ukd we- in mdu.strial 
art.-* get concerned alxmt ou*.h probUm.s — tir should all our problem.s i;* re.strieted to 
materials, or tools, or procc»;scs? 

VVould any of tht.-*e ideas be relevant to .students^ iX) the> focu.s more on learner 
iieeds than .some oi the activitie.s wc now pur.suc in our labs? You decide' 

In lur opinion, it i.-. not until .-.tudent.-* are prepared 'o cop" .-tdi tlie.sc and similar 
pr-ibknus brought aUmt bv technology m tbeir real world that th« eui iculum can be eon- 
siderod sufficiently relevant to them. 
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In ordtr f«»i Ka»iu : , u» ».»jk Aith prubUiii^ cnnHinuTtJ m lift-, iht\ .irc con.sMnil> 
oiiifromcU Aiih iln. ik».v »>ti\ in.iK^ Jili.^imii^. InnrJ^r i»» bt- toiiipcuni j.s .i Jc-viMon- 
mjKi.r in chi.^ <n\irimiium, a ahuU I'k hkl)*tut fi*r .mt> Ui ha\t. .uuincJ ihv bruaJ inJus- 
iri.ll artft ^ujU of r>wli Jir«.«.iii*n, L«.«inuiiiiw rL.'«iK>n.>ibilit\, .ind uxhni*iu>:ii..il liu-r.i\.>. In 
orJtt iti aCiatn jn> .jo.iL-^ r^q^ir* ».v ri.iin .ibiliCu Uurvfi»ri., ^^luit arc m»iik uf the ttnii- 
pcUncK,-. rLquir*.J .itt.un iIk-n^ induriirul arr^jitul^' Here arc a few. Nu lioubi \ou 
can .-iu^iif^t uihor^. 

Induct? lal Jrt> »«nt" i'. u» K- a >^Ii-JirccU-J r.>*»n; Lon.scqucniU, i!ii> rc- 

quift..^ «..*mpvU nt.u.^ in iJ».niif>in*i priibU-M^p a^^cpimji rv.^pL»n:>ibili(> fur .^<.v).ing \.ilid 
Jai.i a{Xin A{a«.h Ck» iM.>v Jt.vi.^itin.'*, making anU LXctuunii Jcvi.^K*n.^ \\i(h an .iwarcni.'» of 
ihvir probable i*on«»cqiicnvts. 

Industrial iri^* *^*k\\ i<\x»" i.^ u» bt an cvtiivdiiiwalK roponMbIc pvrMm, v\hn.h re- 
quires w»mpciencie'» m a.'.»i.r»'.ia^ «<Rt'> pdtenualp »>clcciing a ».areer ba.scd »m one'> in- 
Urv«*U an J ahilitio, pr».piMni.me.-^.If ad^xualcK for a varcer in hi.^ ».ho>en field, ».on- 
.^amin^ »i tK prt>du*;i.> of induMr\, purvha,-»ini;p u.>in)i, and maincainin); pr<n!ue(> of indu:><- 
irv in tht b^si inar^.^i .*f .»nt'«» fainih and,>ov-ui\, prir.idm)^ for ihe economic n^-eds of 
onw^tif and fainiU, iiiipru\in>: ih\ 4.n\iri»niiienip and conserving natural resources. 

lilt Ia.>t iRdu^lnal art- i.^. lob*. Ux!itHilo.:uall> Iiitrate; Uk refore, ihis requires 
comp^unv-ks m d\.ii\in»; ih*. tL«.hntilui;iv il vuliurc in hL^itirwal per.^pccuve, using and 
maim lining iht prinluwi.-* 'f industry At.-»i.lv, r^^laung bar»u .^k,iennfic principles wiih ihcir 
Jj*p!i^an.»a in inJu.'^trv, *iudi. r-tandin^ v«mvepir- of indu,>(r> such a:> labor, managemcni, 
rv.'.v ir.h ind di \i.Iopnienr, quahu vonirul, ma>.-. prtKluvCion, sales p^^ychoIog\, etc. 

1 1 im^t^ in lUi- «ulmr«. .-should bv able to function m a more re>pon>ibIc v\ay if thc\ 
an. tii avh.v*^ tb-. ibo\i g*»aU. Industrial art>, a.-* a part of tht genera! education of all 
\outh, mu^t vfntxibuiv ,>ignifi«.antl> tt» f»«. gttalr^ of ^A!u^,at ion designed for i>ur dynamic 
culture. It ni^'.t, th^r.ior*., hvlp students avCjuin the vo:iipetenc> to make reasonc\S 
Je*.*ision-<, 

rechn*»li»g> p'i.r:utaK.> thv .i r\ fabric if life. vonsequwHtU, it is relevant. It is on 
this a>ptvi of our vultur^ th it industrial arts fov Uses its attention. Therefore, it is a 
relevant pi»*t <»i tii-v -ch*>i»l en\.ioniucnt. 

I ^amtr-. ^.n%.tiuntLr ti wt r> dav of their life and arc «.onfrunted with decision-making 
rcsp*msibilitivs pertaining t«« tcxnrrtiK»g>. utamtrs n^^eU valid %.onk,epts about technolo^\ 
in i>rd',T to make rea-'^imed decision^', 

^Mrtvd Aith tJK quvstion— "Ah it is a r-^lc^antturnculum?" It is one which has 
tsi ^anmt:. to Kamt r-*. It is ont that provides learnvrs the opponumt\ to develop the con- 
cepts and «.oinpt u n«. li ^ nt^dtd to ».opt. intli their environment to attain their wants and 
goals* It 1^ onv that pfovidis Kamtng Lxptnen*. s tt> encompass those r ile.s that govern 
hoA things btha\i m the rtal .\orld. It is imi that takes plak,c in a sehvxd setting that is 
Ti-prcsentative of the real uorld. 

In our judgme*nt, a . ^.tmciilum adhering tothL.>i. four ideas uliU be relevant. houe\"cr, 
before ihi-» ean bt<.«»ii.v a ualit\, a defen^ibU answer must be found to the following 
question \M1K n t ruiUi ri r\\ MOPM. M1.K'I"S TllliSi: GI^IMUdNIiS? 

Before Ai prop<»-»^ an an^A^r this i^ue.^tum, perhaps we should fir*»t explain ihc 
meanmo. »'f the Aord 'model" as Used in this presentation. .Mo^t pei»ple are probabU 
faiudiar Auh the te rni i-iodel Ahen tt ri hires ai .-oomeoni posing for a photographer, but 
vehcn u>evl m ;he phrase '«.urri\uiuui model," it ma\ m^t coinmumcat as vividU. And 
thi> is (luite unde r^randable, htxau^e nom of us have td^ ntual baekground> i>r interests; 
vonse-qut ntiv, ai mi\ not havt hid tlu opportunity to learn about cui rieuUini models. 
Ihtfefort, kr's britfU reii Uk nuamng and merits of using -nodcls Alien dealing 
vvith edUwition-^l problem>i. 

I uu% itional niiKicU «.an b< thought of a^ ih^ initial step in developing an id^a or 
thetirv about ^onn thing. Ihi^* proeedure is e ^peei^tlU he Ipful when one- i.-. eonfnmtcd Aith 
eoiitpUx and dvninii*. pr«»ce- <i s,sueliasthe e>)tnmumeationproe e*ss, the teaching process, 
ete. Mode I > ue usualK nndifed in .>t»mL gnphie manner, bc*c<iusc in this form the 
numerous variables related to the problem eaa be luacJe morv appireiit. 

The reasons Ah> edueator^* draa modi Is 'if rheir ideas as tlu > probe- for solutions 
to c\!ueatii;nal pr»ib!em'» no doubt varies IntAeen pe^iple. I. ven in this study, e have 
found that is a,, dre models >eaking ti* explain ttu proei-^ses of learning, eurrieulum 
Jtrivat'on, and eurri.ulum di. velopnient, we .ieerue\l at le-ast tliest benefits; 

1, It ide'ntified the ke-y elements in the process. 

2. It indiiMte'd the- interrelationship of tlio ke'y elements. 
It explained the dvnnmics of the proevss. 
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\ i*h*i'.t 111 .viti|ti»->.*uu A,K> ^.inJua^J m \Uv>(tn t<i ilu- vurrKuluiii «.«»iiimutcc 

in sck^tink; .1 «af Uv^iliiiu iirpto^uh. Xhmm^ rlui^^ r^Mt-ut-J in (he- o>vm}X).^iaMi ucrc the 
Mar\I.inJ ri.in. \muu m ln;ij%ti\, .mJ ih«. 1 U 1 . uih^r kIcm> wUwU h.ivc influenci-J t\u> 
AtUilv Jc.iit i\iih icvhntiK»^v .i> j di.-^^.iphn^, p« >nvtpk.> «if viirrtvuliuu dcvclo]inK-nt, and 
iJc.i.'. ri.i:jrJini; h»»».\ pttipU- Icam. xiiKurrKuluwt Jw .hip<.-r> niu.s( ultinuuclv 

m.ikt. ihf fin.ll J(.«.t>hin. '"Ahuh *.ut rivuluni nuhJcl .•«h<iuid fullim tu JcvcKip dur cur- 
ruuluni»** 

I I jiuiJt iliK V ariuolant vomnttK^i inni.ikink^chi.^dt:. i^um, iht fuur cnu-ria Jcvclupt\l 
urlur in thi,-* prt vernation, Ahiwh ».nKri;».J frtmi Uavht-r'^ input in tiiv 1*>T1 \utrk- 
^h«»p^, Uk ratumaU, ih^ prcipi.».-»al, anJ tht 111 .-.vmpiiNiuM wvrt applu-J. nie>c 

*:rilcria, v«m will r^.vall, art that tlit industrial a rt> vurruuluni .-should rcfU-ct more 
t(«.hnuK)^, hvlp .^tuJcnt.- aUjiiAt t«» th». cnvironiiivnt, .^tn..-«.> voni.cptual development, and 
emphasize meaningful learner competencies. 

Beforw cxajrumnj; an> of thv availabU eurrt«.ulum imxleK-* .\|»vh we tould pursue, 
Iet'> briefly revie-.v the meanini;»?f these four criteria. 

C ritvrion Onv ~Kv flevt more tvx .hnoKii:v. rhi> -^hiiuld be >ell-evident to u> bfvau>c 
J^r«.ed in th». 1^71 .\».rk.> h^»p.> that tht. enipha.>iv> upon i\ood and Jr iv\in^ in our wla^>e?> 
!m liv i^it.-v n*ft .4df.quat<.l> repri..>tnt thv ttchnwhigv ihatha.> th*.- capability of purtinw; ptvple 
«»n :hc moon. 

yriteri.^n Ti\ *> ~ lUlp ^t<^^^<-'n t^ adju.^t toth^. envi ronment. It ha> bi-en previously men- 
T»tmd that a wU vmt n^ulam i.-» fundanientalh eonw(.med a iih helping lea mcr> to 
.»r adju.^t, ;vith thvir ^.nvironment.-*. Thi.-* adjustment, »»r thange, is «.hai \vc com- 
I'lonlv vMll leamini;. 

{JYiKtitm I'hrt.t >trv>>.^ >t>ncej)tua lization . C oneepL-* art those things generated b> 
.lur nl^n^L> M entiti(.> that Jo not *..\i.>t in rt-alitv. ll;e> are formed b\ the mind based 
iipi»n J»it, pr.»vidi-d by »»nt's sens*»ry rexeptors>, i t-amer> should have the uppdrtumty 
i*» tnjj.mt »n >uitabU a^ttvits^..-* thereby tluy develop or formuK-.te pcr.-w^nal concepts 
rathv? than mi.(m>ri/(. «.tin^cptual .-.la^^tment.-. provided byi- ichersi»r -extbook^.. Concepts 
jrt '.^pixiall'. important iHxau.-^t they guidt *in». behav!»»r. lhvrefi»re, their develop- 
ment i< of great importance in the educational process, 

rritt ri*»n four — I'mnhjsi/^. _ m t-.inmj^ful v om pi;t t ne les , \ * tmipeten^y is the ability 
perform a given task. therif.»rt, tht vurriwuium >hoii Id be designed to produce those 
ibilitses nv*.cssarv to perform reUvant t»» the learner. In i>ur teehnologuai culture, 
the ability i » make rt.asont.d devi.-*ions and r« perform numtr\jui> task.-* related to t^Hjls, 
maivrlaU, and pntwosts .>liouId inv i^ast. ont. 'sprobability «it making suitabU adjustments 
t«» ihi«; environment. 

These four vriteria iMll strvt a> a guide in the .^clwtion of th*. curriculum model wo 
Aill follow. \\t vmII rtv»ei\ four «.urri«.uluin model.^ tt> determine whuh alternative more 
nt.arl% m^et.s thtst .>tand.irJs. The four m*xIt.L>tobc considered ar«. vomiiiunity needs, 
subject ma»£er, trade analysis technique, and conceptual based. 

Community Nt^d.^ . In thts nutdtl, on^ typually eondut^ts <i community .survey to 
Jsvt rtam «.arr.n« _,vb oppurtunitie.-* and, based i^pon tlie^-^e d»u.^, plan an edueational pro- 
gram a«.«.>>rdingl>. Producing a vurrR«jluni using thi.-> appnia^^h pKwes the (.*dueational 
fo*.j.^ iipon Ahat appeiir.'. to be best for the vommunity. 1^ it Pot pr<ib«iblL that so-ealleu 
«.v>ramuniiy needs identifi-d by thi - technique are based upon \(.ste-d interests, upon un- 
^.vimmid pri jadi^.t.'., »»r «ipe»n o^^upariunal buis^N, V.tllan tnipliasi.-. upon me^eting ehang- 
iT. ^.oiiimunity nee-ds tie ilkelv to meet m-lifi learner ne* ds suvh as being <»elf-direetcd, 
evononiically re.<:ponsible, and technologically li(erate.' 

M«irei»vtf, ho \ lon>, aiH ^tudints bt expivted to remain in the vouiiiiunity which they 
irt edu«.at(.d to hv Ip.' Mioutd ^^hiKiU be established fi 1 re in<i^C to satisfy the nei.*d.s and 
ttant.% of the .«nuinuoit\ or »if the karn«. r-." If karner.s devclope-d <-onipeteneie\s f<»r daily 
rtaNAurlJ «.n».ount». fs AiuIc ..Iso .-^Uitporting vominumty neids, this approach would not 
be particularly objectioiubk" — but liou can one be' certain ' 

^ubKvt Matttr. Ihis is tht vlassuai ^.urruulum model founded uptm the <issuniption 
that .mt kam^ kno^ltdge be*, luse inlierenrlv it is giKKl for him. Phis aiodel eniphasi/.es 
the inemort/atiiin «if d<ita. Ihi> a«.q\iisition ofkmiwlexlgt be conie.s the guiding vriteria for 
«.urruulum planning. I'hi»'.i. sharing thi'* p*»stur<. should provide .sa r is facto r\ answers 
h» the folltiwmg qu».sti*»n , \s the pti^se -ts ton of VL rkil information tantamount to being 
educated * V.hat pi rventag» of (}it>knov\kdge ism<.amngfui t»t students tovlay — toniornnv? 
\re Vou li-NtcniniS* llu^. n^xt q^jtstion i-» one v%e must all tome to gr.ps with ^ lo what 
extent dot.-N mi'iiion/eJ knoAi mfjueUve tir <dte r on<. V daily in-hfc behavior* .should 
our eKnientary and sevonda'-i .-»vho«»Is produce 'seholars'* »\|ih h< Jies of knowledge or 
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stuJcm> iMViR}: Koiii|HMtvii . Aith aUuU Im v.ijH Mu«. t.>.Nfull\ with their cnvironmcnt>.' 

U thi n lemon At tioh . i iii.uiiii^l^ ^ rlul inf* rtnatum m/irvlcr to p.i» L.xdniinatiuns 
x-* u.«*(.ful Co ItMrncr^ i^ cni:<i;^t.iiKnt iii vlirt^ct i:uMninj;ful t-X|icranci-i>; Wv think not, 
btvau--«c nitJninAfv:! <.xp<. ricntt,-» prudut*. ^un^cpi.^ ^^h^h ^xuiJc oik '> bcha.ior. hviilencc 
,saj»^«. M.^ thai nKjnin^K>.> kniittlt-vi.it> hiK-» .1 ncglt^ibk ^.on.ribution to^^.irJ nioJifung bo- 
hjvi.>r. I'on.-^cquwnth, (.Jvi^.itur> .^f«^«u{d in^rca^t. th».ir undcr^t.inUinj; of k-.trner beliavior 
-inJ .»f (ht njiurv jnJ funiti^ n ».i ^..nicpt Jcvdi>pnu-nt in pLiniimi; ^.urricul i r.ither than 
continain^ tht- cmpha-^w on .icquisithm of kmmk-diic. 

Tridt XnaK.-.!-* Tcyhn igui . Thu^ i> no doubi thi ino.^i ^MdcK u>i\l inodL-l in dtvclop- 
ing indu.-«cruil jrt.>s curruuLi. it tt.i.-^u.^cd to producer our prc-.-*cnt curriculum. It is *i sound 
jnd v.ilij pro».*.Jurc tt» k irn thv v ritu j1 proptrtu-sof phcnonn.*na. I'or cx.inipk", to k\Tm 
whjt J traJt^^man, t»r a niu.-.uian, or a doctor dtit.^, ju>t jnah/«- thi- task> thc> perform. 
r> It am about an indu.-^trv or bu^inLr..-*, anakzc it> component part>. But how does one 
go about analr/in): industrial arts, or should it be analv-zed.' 

"-hA^uIJ one .>tarr the vurri*,uhmi J<.icliipment prt>cc» de>i^i-d for all student> bv 
analv7in»; indu -trial t*>oU and mat» riaNor tht pt.»co>e;*and ta.>k> related to occupational 
jue»:ork^ ' >hould .maK^c the in-lifi a».t.> k-amer> vn^agv in uhile transacting 
Aith ',nvt»'onmenral thin>:> in order t»i a^v^rtain the coiT|petencie:> the> need to function 
succe-^-^fullv in their real world' 

fo follovv thi> Jrade anaK>u^ approach inipliL-> that our pnmarv concern is to gam 
krhVAk\Ige abtmt mate ria:.>, proce.-.,-.e>,t»r;i>b> related to a selected group of trader. 

r» |u-tifv rhi- .ippr..a,.h, ont mu.-t pre-.>uppo>e thai knowledge gainevl from it will effec- 
IntK md {.I'fi. untlk hvlp „-*tudent,> cope v\ith thn.ir environments, or thai it is relevant to 
th\ir goal.-.. MjJi .id<.ncc <.\i.>t> to refute thi> a.^.-»uniption. Perhaps wc arc- asking ihe 
w.r*»ng qiie-iiion or analyzing the wrong comptincnts. V.c'll see. 

'Ae havc it.r> bruflj re\iewt-d three of the iiuKie-L> tvpuallv useM for developing m- 
du^^rial art.^ «.ur;uala. I ^en tli«>ugh the>e n.tKiLl>,t)r a.^ >ome >a>, these ' approaches," 
have -^iiiiv ^imiricrXibk (Miint.->, all thiee rate \crv Km against the (<Mr-point criteria 
being u^cJ U» ^vkwt the «K»."*t appropriate currieuluni moUel for our program. We con- 
sider thi.s '•affui-.^nt eMdens.e thai ^e ^hould continue i>ur >eMr*.h ft>r a b'.-tter model. 

But then i."* ."^till another .-significant rea.^m Ahv we havt. rejected certain aspecLs 
of Che voniniunitv n^.-i\U, .>ubjvvt matter, and trade analvM.^ approaches* a> inappropriate 
f^*r our curriculum m.«di.l. In our opinion, one of their greatest weaknesses lics in the 
fa*.t ihat the> uh) .*f'-n rt>»irt to being ju.-*t verbal information models, or wliat we com- 
monlv V.1II knoALd^^-KK^i-d modeL-*. Wt, affirm thi.-» because tlie->e approaehes 100 oficn 
tend CO hae-e \- :heir s** il the accuiMulationitf knowledge. The attempt to "put knowledge" 
♦'note ihs. v\*»rd "put". inti» karn^ r.*» tr»ps>cht>lugieall> un>oum) because the mere accumu- 
li'i »n .tf Vnowled>;t ha.-* r«.lativcK littk hope*>faffevting tht in-lik iJehavior of learners — 
che tnain purpose f>i e\lucatri>n. 

1' v\v k\ant to jffe^t the in-life behavior.-* of our .>tudent>, wc mu>t provide learning 
-iimat. •n^ wherein tht-. ire perniittid to develop their o'l-n undi rstanuiiig.-* of the world". 
T\. .^e Earning .situation.-, should be bi.->e\iuponpcr.M>nalinteravrion Aith i^bjects and envnr.-. 
— in J not upon meaniiigle^^ memoriZi.-d infornuirion .ibour object.-* and event.-.. « - 

Now let'> conclude th,^ di,'.vU'.'«ion of indu-.trial a«t.*» curriculum approaches bv eon- 
-^idcrini? our fourth alternative — a concVptual-bisexi model, 

C'onwepm>il-n t^ ed ^t»>dtl. Nchmil.-* are established to prepare learners to cope with 
thi problem-, th^. aiU <n*.»>jnttr i>ur>ide 'he s^.h<xil. %Kt: call thi> transfer of k-ammg or 
miking .-.vhiHiU rek v int, 'nd mo>t ofii^^probabU i\ould agre'e we- ntvd much improvement 
on this go ik 

rran^ferof karr^tng |N»>-il)k to a^.iompli>h, however, if meaningful real-life 
karnip*; v \pt ri*. iice > m^, prov idt,\i kame r^* because the con.-*e<j , iice> of these c.vpcrienccs 
Will JtVeK.p de.^iud vonceptA, ind It I.-* tliesL convept.-* wliica will alter or modify their 
biliivr»t. Ihi.- ^It^rlngof behavior com nonl> calk-d kammj: — and isn't this what the 
e*dueMti<mal enteqiri^e i> all alxiut' 

lUhayior, a.-* u-^td in thi.> pr^ .mentation, 1.-* Ahai pe-ople do, whether the response is a 
Visible ici a tlutu^ht ^mvi.-«ible>. Inother words, if your .-student.** can c«)n>truct a desk, 
or viouali/e .in idea, both con."»taictmg and vi.-.uali/ang are b»'havior>. l.i»n>tquently, the 
empha.>i,^ about learning i^ "concept developiiunt" — ^hich ir.(lieba.^i.N of behavior modi- 
fication. 

c!hanging ^on* Lpt.-> then should become the foval point of education. And our concern 
a'. ica*.h^r> and ^urruuKmi developer.-". >liouid \k t«i -.truefurt a eurnculum that facili- 
tates ^unecpt formati.m. Jii>t ^top <md think — i.-.n't the primary goal of education to 
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Jt-v«.lMp «4inv(.|»t^ liiAt uukIiU KlMvuif i.icti%f itt.in iiiciik.ri/t ni<.Mn!n^!c>> infornuiton, 
Ahivh h,i«. litiK if!r in.iJiUin^ bthavir*: Hun, itni, a f*Ku,-* on behavior rather chan 
*.oavepi Jevelupuu ni I on lU Ai^mj^ J>nvimu M\\ Bvx.iu>(. a •ine\'» concepi which 
nuKlifie-i behavior. 

Ho* <.an iht bch.uuir «if .^tuJvnt.-> bv *.han^<.j; 1 ti u.-* reptai — b> changing <.on- 
v*. pi.«. — anJ iht,«. nui an iiufx^-N-sibU la.-sk. m mJu^-^inal art> have an iJeal environ- 
niwnt in Ahich Kii^ntr^ ^an f«»rm wonvi^pi^ bv intt rKimj: v^^lh real ifbjcci.'» and vvent> 
Ahtvh ih^y tn^uuntvif in pur-uU .if ih^ir Uiu-v, ha\c iht- iJt-al .-.oiling for con- 

cepi Jcvch^piiuni, but Kiw w*. haJ iht iJtai ^v.iiinv anJ ubjcxi^. anJ t-vt-m.^ fur learner:* 
lu encMunier in ihi.-* .-^^iiing i«.» ha^t a fckvani vurruuluin Ajjain, wv'U Ici >ou JeciJc. 

l\ rhaprt an ^.xplanaiiMn ^»f »fui UarniOs nioJ^l a<*uIJ reinforce, ^^hal v^c•\e J^me viell 
in iniiuMrial aru-» anJ aL^t oug^^i.-^i .>uiik aua.-«of luiprokt-nicni. Kt-tp in m»nJ ihai ihi^ 
mu\lc-l i.-* our vva> of t\plainin»i h**^ wunw.pi,-^ art au/J»ftt>J ma r^Kvani tJvuaiiunal <.lar»r»- 
room .-ieiiini;. 

Ihi-s i.-N .lur UarniH^ nuHitl — an a*.i, or bchaviur, if vou prt-fur, apt n a ihing rc^ulis 
in a Ctm^equinwt, fotiuin^ a wun».epi t^h^vh s.han>;tr» fuiurt behavutr. ,\ov\ analyze 
lhi«» m»xlel lo appreoiaie its message. 

n«t v^a\ lo prtKlii*.t a von«>^pnial «.han>;t i> ui havt .^cuJeni> pariKipaic m ieammg 
iwiiviiu^ neeileJ lo gti lo ihtir >;oal, noi m^^muri/c infurmaiion abtjui ill Pariivipaiion 
implit\N an aci. Liarnin;; i,-% pr*»pi»riional K» rht r<.aliiy of iht k-amin*; act».iiy, anJ ;>tu- 
Jvni.-s ma,-^i bt engage J in an a^iiviiv f»ir learning luoi^cur. Tliej niu.-.i be doing ihc taj>k, 
.-^uch IS uelJing, ^.Msiin;;, eic. 

I"h^ a*. I nui.-Ni bt pra*.?uvdu|>»n>'inieihing. rht>t .ire ihe objtxt^ ^.>a^^^, JriU pre^.^e>, 
A'HjJ, <.tw.» and vvcni-. ^pph^t.^r't.s, pr4iwt-durt>»ihai art- found in fhe real uorld. The ihing 
jcied Jp<»n u.-^ualK »vhji tht Uarncr ha.-* m m.nd a> a goai. Kir t-xamplc*; It 1 wanr to 
v.»n>iruti I meial i«m1 box igoal, f^r ai> pukup irucV, ii i> obviou> lhai 1 iTiu>t perfo-m 
•Mv«.ral j(.i> uptm variou.-* maU naN iihmgof u.-^i-a in T.h%. production of the looi Dox. To 
tht mdu-Ni.^tal irtj* itavhvr, ihi-n, 'ihing.^" ar^ natural and man-made material.^ of our 
environRK-ni. 

rhi con^tCjutn^i of in act wan ha\t. tfnU ihrvs. po.->Mbli outs^omcs. poMiive or :>aii>- 
fying, nc-gJti\t ar anna>in.;, or neutral t«r of cffe».i. After acting (e.g., culling, w.eld- 
In^, drilling, tu.- jpon ihv thmi: .tank .^tttl., i viihtr Kkt i'r re?ult>, dislike iht re^ull^, 
or I im neutral about the outcom*.. ..^ tradiiionalh ^all che^e wharaciert.->tic^ of a con* 
>e(|uenct "aliitudt."*/' A;» tcach^.r-., vv*. art ^ir> ^en- lo the role of attitude.-* a> they 
rtlatc lo iht m<i>\i^aiiun of Itartitr.- tn our *.la>->>-*tc». »\t K*t«»^ that i^^nen r>cudertD» art -uc- 
v:tsc>ful, iht\ art highU moir.aitd, and iht *.hantt.-» of .-.uwi--*-* arc enhanced when thc*> 
art engaged in « learnings thing.-* of valut to them. F.rgo — ar.o^htr ri;levani clsa.>s! 

Tilt ^.unipeiencitft awCjuirt^l w^h,lt »icimg uj^fn a thing an4 tht .sUttudeN developea a> a 
r^^.-^ult tif thi cun,-*tquenwt.-* of iht awl '»rodutt nial convepij* ni in». mind of the learner. 
rh^.-.c cunct'pt.s art .siriciK ptr.-»unal b<.wau.-*t iht> art mivrprt-iaiion» of the inp»jt pro- 
vidtxl by iht mit ra^tionof Iht ltarntr'.>a».iapon ihw tiling ^KiUi iKt rc.-*aicing ton.sequencei*. 
Concept:* art tMrtii*t.U .-^ignifiwant btcau.-^t tt^ \ faadu »n (o gaidt behavior in future 
^ituaCion>. It u-* al.->o im^ lani to noit that iht.-.« *.-»r.wtpJ.>, Ahiv.h tttt^diatt behavkir, are 
dtveloptd by itamtr^-* and ...t nut It-amtdfroma bc^k or a fiu-nd. Uitrvfor^;, it ma.'*; be 
obviuu.-* that von*.epL-* v.inni>» bt i.tughi^ihc) inuj»i bt d» vtiof.cu In tiit !tv»rns'r ar» he 
trjn.Njc!.-* ^^ith the environmer.f. 

I hi.- Itarniiig mudtl .-'tcm> p.->}vhoIogicaU> r«ound, and in vtur iipinion, it ai.>>o quiit 
vonipaiibK ^Mth .ht fi>ur v.riitni mentioned t-arlitr, whwh irt being ured to .select the 
mor,i dt.-»irablt curruui.jm dtvciopm^nt model. lU^membt r fht ^rtu na arc that the iu- 
duNtnal art.-N turrKuiu... .-.h^'uld rtflev.t mori tethni»logy, htip .-.tudeni.-. a'.*ju.-.t tu the 
environnitnt, j^trv.-v.-v wjnvtptual dmK:pn»ent, and empha->i/t ouaningftiJ learner v^m- 
pelencie.<. 

IXj ^ ,t in\ ri Iati«fn.-*hip bttAeen the ItaminK nuclei ju>t de>ttibed and ihe.^t four 
^.nttna -ni*. .-^olid rtl-ition-hip.-* on all four vount.-.. For in.stance, to iiiaki our cur- 

rivjiom d^pKt nu>rt ttvhnoiog> and to j»-*t.-vt .-Ntudent.-* t*» adju.-'t to thttr envuonment .-sug- 
gest.-* fhat ,\e need a li.-*r of tii'li.t a. t.^ and a h>t la thmg-* th?.-> a^t upon that gro\\. our of 
an anaK^i-* of what pi%«plv do a.-* iht> adjU.-.t to I. ft m a ttchnoi»>!«;ical cnvirormcnt. ^uch 
h.-^t.-N art tutrtntU bi. ing developed b* tht ^.urrivuiuni «.ommttt^t and vvill be t-xplained in 
detail •iwb'.oqucntly. 

Nc\t, ».ontepmal devtiopmeni niort apt to i ikt pLut v^hen Kamer." art- p»'rmitted 
toa^t upt.n rht re.ti-iift thing.-, m tht it indii-^trial .\n> lab> ra'htr than rvad or hear ab<v 
them. 
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1'tn.ilU, rcci)^iii/t (li.K ^ ijint>.(t n(.i^.> iiiUi>i bi identified ^shich cuablc otudcntb to 
prtKtKi the- .ibuvc-iiuntionvd a«.i>. 11^.-*^ act.-, lulp .'>tudcnt.s attain tticir };ual.> by cnga^:- 
in^ m t!K bchauuro tJcnttfuJ iii Ii>t.-*uf a^t,-*, Hicrtforc, vtindudc (hat a cun^opt- 
b.i>cd wurriculum muJcl ^^hKU kr* ^.unvcrncd abi)Ut t^.-chnulu^y, abuut hi.lpin>; k-arncrb 
adiu^t to their cnvirtiniiu-ns, and abuut U a rnc ri> acqjinng needed lompl tent ic> »b the 
iiioat valid appr»>.Kh tt> f»>U»m m di-vch^pin^; our mdu^fial art,-* curriculum. 

Having Jvti run lied thit i *»ms.<.pt-ba.-»e'd ^nrruiluin iiiodi-1 i> (he prefcrrt\l ime to 
fnlluvv. A, art. readv for th^ fourth qui-.-.tiun- ilim b f Mb U KKK I IJ*M m.hVG 1)1.- 

lliroUkihout th\ ^^iur.-*^ of ihi> "*tud\, have attciupud to derive a vurrieulum that 
!-« ^truwturc'd around thi Karn^r. niL-* i.-* nut a nev\ ^dus-atumal idea, but it is one that 
ha-. n»«t b^-en adequate 1\ put to\;t-thi r for indur»trial art,>. The decir»ion tu pursue a ?.ur- 
riwuluiu that c»trt.-».'.iV von^^-ptiial devxlopnit-nt gives u,> ^.tinfidenct that %%e are about to 
"put It tugfthtr" for indu-»tri.il .irt.> in Tt-.\a.^. W ith your help, v\t kno%% that ^^e can. 

\k Uvl that a rca,%ontblL undt r.-<tandin^ of uur Uarnm^ model %m11 provide a ba.Ms 
ftir rvNognizinji tlK won^i-ttnt rdation.'.hip bttwvin our anah.Mi* of U-arning and the 
rcac»on f»»r tht-» unique appruavh m dtrumgthe vurriculuni. Ilitrtfort, U-t'b review tlie 
karning ni«»Jtl at tlu'. tiiiic. Kkiiwrnbtr, it i.-> an ad — ujxm a thing— recruiting m a con- 
oequc-nct — iMrmmg a cun^^pt — .md thi fojnied n^-ept guides subsequent behavior. 

Note that one of ih\. .-significant eUment.> in thic» model is an '\ut" or behavior. 
'Ac haw defined »icL-» a.-* being v%*iat peopK do. For anyone to be abU to act, he must have 
certain abklitur* oz wotuj^ticncn..-*. 'Ae recognize that if one of our s»tudents ^%ants to con- 
.^truct an ittin, v\hiwh *4 voar.-<.e i.^ an act, it our role a^ teachers to guide the student 
in tlic Jes«vK>pment ottue nt^t.>.>arv v.ompetencie> h^nec-d> to perform the act. Therefore, 
to reiitam »-on>u>tent .vah our 'earning model, th*. K.urrivulum dtriv^^'ion proce^ss must 
yield cumpe tenw te ueeded b) Kamerrt. Then, ttK>, Jm. %?n*t competency development sup- 
port oneot the four curruulum development criteria * 

\ .-second element m Uit learning model i.'> "thing>," People act, and these act» are 
upon thang^. Things a^ u^ed ht. re d* ntite th^ i>bject.^ and esento that people interact wiih 
in iUk fur?»uit uf their m-life goal,. If the vUrruulum derivation proces> k> tu remain 
won^su-^teTit ^vith Our learning mx»del, a mu.-.t have a proee-dure for identifying the^e objects 
and events. 

t)b\iou^K, v\e vieu kamin.k, a.-* vonr>i»-»ting of Lxjth acto and thing>. And becaur»c \\e 
are pri«fe?*.-*ional edui.ati'r.'., v^e .^h^uld be partieuLirly concerned about leammg, thus, it 
mu-^t follow that ^ould of ne,-c^-*.-*ity have to be interestc\J in both act.-* and things. 
Therefore, it vvould appear that one of oar primary c^mMde rations a. •> lndu^ trial arts 
tta^ner-. har» to be, "How l-» the vurriculum committee deriving a valid list of acts and 
thmg.-« suitable for indu.>trial art.'> cour.^.i*'" Ac'll c»tar thi.-* explanation %\ith a brief 
o\tr\u'A of the entire eurriculum derivation procts.-* m Oia^i. n I and then indicate ho^^ 
the list.-!: of things and acts arc being d 'eloped, 

rhir» nuKlel graphic aU> portray.-* the entire curriculum derivation proce-ss. It rr.ay 
initially appear c^niplcN, but after a brief explanation, the ppKC.^r* i.-> clarified, and con- 
fjJenvt in the prt»*.edure .•>houId rc:>uit. The principle of the process i-> to identif) the 
'.pevific thing.-* that people tran.-*avt Aith m their daily in-hfe activitie... To locate these 
.->pe^ifu things, .tart vMth the v^l»rld, tht re^.ogmzed .-source of all things, llten, arrange 
thmg.>> ivitJ. .similar ^hara^ten.-*tic.s mti» ^ •oup.-*. r.e.'.e groups are .sul.iivided, then the 
subgroup', ar*. aIm* divided, hi-^d^M.-^i-'n procedure eontmui.-* unul thi level of .-.peelficity 
ha.-, reached ,>tep ^, v\hich rc*.ordea tnthc .-^lide a.-* 'whole things." The*.se whole things 
arc thi .>pi citie it^Liii-. pi.tolc »nt«.raet vMth in their d.iily iive.>, .su».h trees, fish, plant 
food, homo, hand t*>ol-., fowk-^, flutdr*, etw. ,*.ow :»»at we have the l»>t of ^vhole things, ^ve 
need t<i |»roduce t.'e list of ''acts.'* 

A Ii>t of a^t.^ is ge ^ra ed h\ a.-»Kmg ih* question, 'What do people do m the.r daily 
in-life en»_»Mni-. r.-. witu ich of the-s^ wht>le thmg.-* that are personally \\ani-serving?" 
UespiMi'.i^ fM (h,.-. mquirv { »ovije the ii-^i of a«.t-.for thi.s eurrtculuni. In othe r word.s, 
act.-* »ir ide.KifuM by detiri.imin; vjw pe^ipU leJ ujx)n the thin*;.-, identified m step .^ix. 

With rhe lK-.t of "things" anJ "act.->" ;>roduied, the entries in e-aeh li.st are cla.s.sified 
and plawcd into properly vatcgort/ed griiup.-*. IliUo, we have completed t^^o ingredients 
of )ur learning medel, and i, e remaining tw.> mgrediw-nts can be activated by the learner 
b> "acting" upon these "thinj;.-/* csulting in 'consequences" to produce "concepts" 
that ^viU gu»de the learner:*' bch.Uior. i>>esn*t this appear educationally sound? Isn't 
this taking place ir your cla*si;room d jily? We thhik tt is! 

Ae have been reviewing briefl> th^ ecent w«)rk.of the curriculum committee. Tney 
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have pruvlu^-tv! lioto <*t JUint^-* an J avtc> and havt organized tlitm into categories called 
taxonomies. V\<. ha\^ iiwt «. \piaiiad lu luu^^U dt'ail tliu-- a.-»pcxt of the curtieuluni develop- 
ment procec«.->, ina.^inueh a» ino.-»t of will not likel\ have to do tluv>L chores, ainee they 
are oo near completion. tiovvLvcr, ^vhat takca place afttr the^t two ta.xonomus are de- 
veloped .'>liould inttiot tver>onc be^^au^e it relates direetly to what transpires in the 
classroom. 

After the avt.-^ have been placed in taxonuniie.-*, U la eas\ to show hou teacher^ can 
accurate!) det<.rnunt tht competent, les nLtd^U b> learners in their v-las^es. All the 
teacher does la to anal>zt the a^ta to diacovcr which comptten>-icv>, or levels of com- 
petencies, art needed b\ the Uarner in order to perform the act.'>. VVith these competen- 
ciec> identifie'd, the ttas-her hao a \alid ba^i.^ for making inatruetional dcciaions. Let's 
illustrate ihii? process. 

The act of "^producing" a hoiiK, atcp .-^even in our model, might be analyzeel b) the 
teacher a» follow.-,. To produce a home, the karner would need fir.-^t-ltxel constructing 
«.onipeteneUa ^.^tep cig!it> .^uc*"; aa oeparatingmateriala, fornimgrnatenala, and combining 
materials. If thia K\el of vompetene> apeeificitv la too high, a further anal>ai» can be 
made, e.g., what competent 4c.^ are needed in the separating of matcriala. Thia might m- 
eluJe e\en lower level coiiipetencie.">.^uehac».->awing WiHjd, ehipping rock.-,, cutting a^be-atoa 
.^hingie.-*, etc. If thi.-^ anal\ai» la not .^uffieivntU detailed, then the analyai^ could be con- 
tinued antil the desired level i» attained, i^ue.-^tion; Isn't thi=> conaLstent wuh the curricu- 
lum development criterion to "eiiipha.^ire meaningful learner competencies^* 

'Ae nave just .^fate-d that the teacher analvzes acts <o identif) the various levels of 
.woaipete'neie,> requiud of the learner. Now, doesn't the learner alao need to be familiar 
ivith the- objeetc- or evtit.-* that he will be acting apon; Certainly! Note that aa analysis 
of tilt home i.-^tep reveal.^ ijiieru/uiena about the home, e.g., the superstructure con- 
»i«>tc» of walla, fUhir, inr>ulatu>n. eeiling.'^,a nxif, et«-. If the.-^e coniptments are not specific 
enough, then the,>t, too, ma\ be farthet reduced until the required level of specifieitv is 
reached. 

A*, have iu>t illu.-^trated the priicedure being u.^ed la identif> in-lifc competencies 
needed bv learner.-^ to engage in the aetdocated m .-jtep aevcn of our eurrieulum develop- 
ment proees,-.. Thi.^, of cour.-^e, relate.^ directK to the act component of our learning 
model. It aUo i» vonai.^tent with the "meaningful learner competencies" criterion guid- 
ing this <tiidy. 

At have alau illu.">trated the procedure being Uacdto identif> the .-^mailer parts of the 
"whi)ie ttung" that leamer^^ need to become familiar with if thev want to praetice their 
vonipetencie.^ apun tlicni. Keiiiember, the "whoL thing>"are .-^tep »i.x in our model. Nou 
r.vj doubt can ^>e'e that theae oi»iaUe r parta relate to the "thing" eom|)onent of our learning 
model, as well as being potential subject matter for courses. 

iiome ma> be wondering, when are we going to .->eleet what ir» to be taught m the class- 
HKini? Before .^ubjeet matter i.^ .-^e lee ted, it i.-^ neeesaarv to determine the goaU for the 
projifain, I he aoal-> foi a given curriculum ahould be identified from the competencies 
needed b> iear.ier.-^ t** cope vvith their m-lift problem.-*. If the competencies needed to 
handle vcrtain in-hfe problems ean be handled be.^t by induatrial art.-*, then theae .should 
help u.*» .-yet out vv.rrieuLim goaK->, TKa.^e note, however, thi.'> unique approach to goal 
aetting, VVc are .>ugge.-,tir,g that goal,-, for an\ curricuiium .-»tiould evolve from the compe- 
tencies IcMmers need. 

After the ^i>mneteneie.-> needed b> .-,tudent.^ na»»e been identified and goaU established 
to guide u-* in attaining the.-^e learner competencies, we are ready to .-,elect oubjcet matter 
content, it Is identified by I r.f erring what things pe-ople a',t upon when they practue the 
dc*»ired competencies it, of ^ouioc, it i^ ^.on.-^istent with the goals of the curriculum. 

It ahould b, evident that deriving a eurrieulum a.-, just expressed .-►liould provide a 
relevant curriculum because 

1. It 1^ .^tnieture'd around the leal m-life pri»bicmsof people, hence, it i.-* meaningful, 

2, Keal in- life problems arc fused with technology, 

\ -kolving real m-life need^ wdi help students to ad (u.->t properly to th* ir en^.iron- 



4, .subject matter is seiented, permitting Uarner.^ to practice needed eoinpeteneics 
upon objects and events, which will develop concept.^, and it will be these concepts 
that will guide their behavior. 
t'Pon the completion of I base HI, theplia.^ein which we are now eng*iged, we will im- 
mediately begin rhaae IV, I und.-> arc now oting .-nought with ^vhieh to conduct this phase 
of the atudy. If funds are not obtained within the next few days, it wiil become necessary 
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to a<.-Kiv tlK >iKti\\ vuHil fui.irum^r MUtuJ. Uk- pruKip.ii ohK vti^*. of i'h.i><.- IV is to 
plan m Jot.nl the in^iruaional -\,-.trui for tlK^ \t-inplarv «.o»ir><.-s, 
rha.-^e IV ha-N ihc UAlowini^ tour ol)Kcn\<.-> lo aceoniplN!): 

I. I\> jXcneratc a j»*>opL and ^cqucn^o iiM ol mdu^tnal t^onvcpt^ vHKUomp<.tcni. les 

for tcMchmg in an induct rial arts lalx^raton-. 
J. lo analv7<. and ^.l!iJ.lt<. th<. mduc^tual ciin<.cptv-s vinil ».onipvtcnt.i<. -^ that ^^<.•rL• gen- 

trurd to act<.rn]mt tht <.\wni to Ahuh tiu\ -s<. ru ihv n<.cJ«M>i g*.niril ixIiKation 

and or occup. tional t-JiuMtJon. 
>. lo Ct>mpiK th w»Iuiatt\hnJu^t rial ^imc^.pt.'* and <.o^)^p^.ttn».K>^^lll<.ll liavc nnplica- 

Uons for gt-noral education and or occupational education. 
4. Jo plan and develop an e\eniplarv instructional program. 

l our t i.sk arc rt quired m oidn to a)mpK tc obiectiv*.- on*. . It \mU rcqunv the in- 
vohemtnt of -several comnuttLCs, wuh of ^Uuch ^\ill be allotted expen>e-> and a token 
«. )nt ract fee to Jo its assigned job. 

l a^k =1, \^hKl^ i.-s to be ci>mplLi*.d b\ tlu Kationale oinniittee, is to expand the six 
i>rigmal ob^evt^^L- of indu-tri.il art% .-o a.- to proMd*. a tuil under^t.md^ng t)t the meaning 
intended for L'.uh goal. 

Ta-k =2 p»-t>Mdt> fui a coninurttt of fourteen iiiembejv> to id<.ntif\ a il^; of mdu-tnal 
behavior-N uhich they \mII next organi'/e into a taxonomy, 

la.k consi^L-s of idtntif>ing ^.umpetcncie^ needed to [)r.KtKe the industrial bc- 
havi<>r- produced in Ia.-»k =2. Ihi.s ir* a ver> i.irge a.->.-signnK nt, requiring a coordinator 
and rhirrv p<.^>pU in the fidd Aho rt.prt..-ent the vaViou^-s dij>t.iplinLo and geographic areas 
of the ;»tatc. 

\r.d, fmall), in I a.-k ^4 tht *.uiri\.uUim ^.ommitt<.L and others \m11 take the \^ork of 
tlu taxonomv anah^u- wiiiiiniittLL and .luang^ the act.^ .md thingcs ^the competencies .md 
the subject niaticr; intt» .our^e-s to b^. taught at ^arlou.s grade Kvels in the schools, 

(>bjcctiv*. ' 2 and ) .ire to bt ^^onttacted out to the e^alu.ltlons comnnttce, Iheir 
a >ignnicm to analv/t .uuUalidatL th*. abo\e iiKntionLd concepts and competencies to 
a-^ctrtain their ^aIldil^ for Usc m gcncr.il education and, or occup.itional education. Ihis 
validating \vill be done AUh a jurv of ,-,t.ite directors of occupational education. Those 
competencies \^h^^I^ arc deemed ^al^d for caieei andoe.cupatiun.il pur|;xisej> wili be given 
rn the Texas i.dUvatiun Agencv for Usc as ;uidclines foi deveToping the broad goals of 
industri.il arts programs in the state. 

Uitli thi.. complete, a team of mdu.-sinal arts feacher.s, e^aluatlon special is tj>, illuc>- 
trators, curriculum Ariter.-s, etc, aiII be einplo>ed full-time during the summer of l»'>74 
to develop tht exemplar) courses ^hich arc to be taught in the I'hase V experiment. 

Then, last, the project a ill he completed during the summer of l^-C^, v^hen an evalua- 
tion o( the (.ntirc curriculum study \m11 be made and a final report written and placed m 
thv. hand>^ of the Tl \ \, the .-spon^ii ofthir. ^tud\, .md tht»e agencies and foundations whir h 
have provided financial support for this study. 

The presentation thus far has .it tempted to .uoid, in so far as possible, the u-sc of 
unfamiliar tt rm- Ahich are being Used in developing this eurriculum. Uov^evcr, in order 
to more fullv understand the significance of >our input todav, it Aill be advi-sable to ex- 
phin m greater detail certain aspects of the eurriculum de velopmenr proeebj>. Let us 
return to our learning model as a point of departure for thib discussion. 

\eCording to this learning model, pe-ople ae t upon things in their environment. Ihese 
a^ts, you ma\ tt^-all, mav bt eithci visible or invisible. I here is ni>thing else people do 
but Jet upon things, and ^hile mte i.ietmg ^ith these things, the\ .ire iearmng, Iherefore, 
if -sChooN Aish to e lUse learning to take pl.ue, they mu-t loeate .md classify .in exh<iustive 
list of things pe<)ple act upon. Where can schools fmd these things? 

The> jrc found in every .irea of life in whieh pet^ple engage, l oi the puqxjsc of this 
stud) ha^e identified these .ireas of life .Is eommunuatKe things, other personj>, 
phytic il things, quantitative thmg.-s, aesthetic things, institutions, and self. Grouping 
areas of life m this extensive manner facilitates de Veloping lists of things that people 
transact \vitli, or act upt>n, in their dailv activities. Inasmuch as this is the procedure 
tliat vve follovvcdin developing our listof things, we conelude that it is quite ^.omprehensive. 

After identifying the comprehensive list of thmgs, wenext de».ide wiuu .icts man per- 
forms upon these things. Inasmuch as our li.-t of things is comprehen.->ive, it follows that 
the list of aa.- identified therefrom would also be comprehensive, i roiii this list of actj>, 
we are now able to mfe r the competencies needed for their performance. 

Or. Baliard teaches a! Sooihwesr Texas Srare Unlversliy, San Marcos, Texa^, 
Or. Williamson teaches at North Texas State University, Denton, Texas. 
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IXiun^ tlK b'WJ\->, the u v\tr<. nunu u>u.^ kiiuiculum pr»>p^ival< presented for mdus- 
triil i't-* «.diKatiun in vauvu^ l>K.iiitK.^ thtuu>ituKit tUt. natum, Muc^t v^f tho^e rcxcsv mg 
I«.d«.iai tunJuii; <>trc vM<i<.h publui/cd, but lundiiij^ otv^ppcd, tutn-h of the nionicntuin 
v\ac^ U"»t, U»>\\tver, dircxtion v\a.-> ij ntifud and tlK need fv;r folKnv-up he<.ainc evident, 

Hk indu->tnal art?, education piograni:^ m iUk necvindar) ,->ehooirt v;f Arizona have 
been in n«.^dof diiecti^m, ><.t probleiuo auo<. a.'> to %\hat that direction rtiiould be for eav^h 
com!nURit\. 

At XriAma ,^tat<. ln^\er,■^lt> during the oari\ i^'OU's, tlie pattern of couri^e^ was de- 
veU>p<.d tu lucpaic indu.->tuai art.^ majors, revolving around , six areab of t>pecialization 
*aatonkitiVc.s, drafting, eitcti uitv-eiettrome^, giaphu artt>, nutalworking, and wood- 
woikinji^, Ciiidual ^^iuft^ <md alteration^ hav<. been niad^., but the ba-ie pattern has been 
<«buut Che danie, vMth <i ^ouuwhat "in-depth" tethnieai area beip . eniphat>ized. Tins 
piugrani ha.-> bttn good, tJutatu^naiiv aouad, and v\eii r<.eeivedb\ .\ri7ona't> employers 
of indu^tuai arc.-> UMchtrc ^et it now appear;> that fur the eurren^ v>>eeondary schools, 
two major teacher education thrusto are needed for 7- lU grades and for li-i2 grades. 
rh<. llth and 1 2th gra<k program^ ma\ be btnt served by the pr<.sent AbU industrial arts 
prugtaai nf "in-dtptli" .^tudv m a teehnieal area. This wili c^erve the advanced industrial 
art-, progiauu^ and the ». vulwng prc-voeationai education in grades 11-12, The problem 
thtn uikU to focu.^ on the prcpa»-ation of industrial arts teachers for gxades 7-10, where 
the\ will exercise broadU planned and flexible industrial arts offeungs, 

1 a<Ld vMth tUi^ JiaUtngt,c^tveralfacult> members and graduate .-students aom indus- 
trial tcclinual e\kuatum agreed .^n the concept that a student's capacity to ^ip^ cialize can 
bt t l\ d<.v*.ioped bv building <i fvHtndation ba.->(-d on depth and by the eliniina.ion of arti- 
fuial ban it I ^ ol coui-yt^-^ Liughi m ^>uch a mannei as to be fragniented by existing cur- 
riculum. 

"Hk goal v\a.^ to develop a program which would provide an educational environment 
Mthin which t>tudentc^ might txeuir^t their capacity to .-.olve problems , elated to jin- 
duoMial art^ ttaeh^r prcp<iration bv er-tabhtthing an interrelationship beiv\ten the disei- 
plinarv cvubdiv ic^ion^ v>f industrial arts courses. Although a degree oi" i- t,>tery of tool 
.-.kiiL i:> e\pe«.t«.J, the development of in-depth .--.kilU and technical information is to be 
gaitied later m the advanced technical classes, 

TEAM APPROACH TO CURRICULUM DEVELOPMENT 

%evLral facuitv nicmbero and i^i'adutite otudcnto from industrial technical education 
evimintL variuu^> contem|K>rary program^, conr.ulted \^ali lepre^entatives from the 
\rizona .-^tatc I nivcrcNitv t..oUege of Education and from the State Department of Vocational 
F.dueation, and then arrived at a feasible approach for a revised program. 

Uk facultv jnd graduate ^tudento invoKcd reviewed contemporary on-gomg currieu- 
lunic^ m induotuai art.-* Aith the view of coordinating facet.-> of thtse into a program that 
feaoibU and v\orkabk Aith ttie faculty and facilities available at Arizona i>tate Univer- 
^itv <is thev prepare teachers for the schools of Arizona, 

A.^ the reouU of a oeries of "after-school-hours'* meetings which commenced on 
Nov<.iuber 12, bCU, it vKa^ recommended that a block of time be set a.^ide and .->cheduled 
for I group of new major.-* for the Fall bemester U>71-72, I wenty-four students were 
cnr lied in the following four courses. InduotriaK onstruction I'roi esses. General Metals, 
I'ovvti I onvt region, <ind Industrial Arts Design, This scheduling technique allowed the 
siud^niov to be ^kheduled together for large blocks of time each day. These four courses 
have now btt^n rei*igani/td into one course and re^Jesignated Integrated Industrial btudies 
for 10 semester hours credit, 

Tu maintain continuity of the momentum established, and realizing that the curricula 
offered at any time ^-.houid not be sacred, but must be altered and modified a© technology 
and edueiitional «.oneepts evolve, the facultv and teaching interns mvolvtd m 1 tlx. began 
to meet on a weekly basis to evaluate the program and institute changes a^ needs became 



*Acronym for Industrial Teacher Education Curriculum. 
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jpparcni, I Iks*. iii».aini;^ n< an iiiugial pari of ihc waim u.idnn^ cunvcpt involved in 
tUo ITl C approacti, IIk \ \ Ix plau piovt J lo be uiiK*i\, j>inc*' at tiK' .same tune that it 
was being Je\cK>ptJ i.tlk i uia>>i Jiaji^^cs in tiit proi^ram of studies vwrc being planned. 
The \rizuna State l'mv<.rjjuv DepartUKnt <>f i>e..undai> ; duLation K-sied, and put mto 
operation, a prute^^ional cdu*.atiun c^equencccalkdUn-^^lt ub .r\atumaiKl Tarticipation, 
Students in mdustnil arto cduLdtiun thuo iiave an upportuiuiv e.»ri) m tiic-ir progiam to 
^pcnd several hour^ tach week at one ormoit lu*.al public ftchue' i hii, i^s not a student 
teaching txperieiKc lathcr, it pruvidLo. tlu oppoHumtv to Iuok at a lotai t>Uiuol upeia- 
tion, .KS \\ell as participate in \ariuua activmco> u( a department. ,^liort seminars are 
held on-site at the secondary schools, 

\nother major change ^\ac^ the adduionof an mducti ial mteniship, V\»th iis> inception, 
smdents have an opportunit\ to \\urk m techniv-al t>K'^i^um^ with m al mdu .rial Lompanicb, 
Thus ihev are under ©uptrvition of both univeiiMt) and mdusv.v personnel, .students may 
receive up to six semester hours credit to apply toward their degree. Internships are 
available in the summer as well as d.iring the schcol year. 

Several advanced r%tudcnto art o%elcctcd each oc-me^ter to become part of the 1 fhC 
faculty, ! ach cnrjll^ a.- a teaclung intern and wuiks directh ender the supervision of 
mc of the regular ITI C fa^ultv, Int*. rns partiupatt m the weekly facult> mcetm^^, where 
thev are free to contribute as thev desire, 

GOALS FOR lA TEACHER PREPARATION 

1, Develop an edu ational environment conducive to mduj^trial arts teacher prepara- 
tion for grades 7-12, 

2, Develop skill in experimental and problem solvmg methods of instPiCtion, 

^, \cquirc sufficient techniLal knowledge and manipulative skill to be versatile in 
handling a variety of future teaching positions in industrial arts, 

4, I)c\clup pRifc^^ional und managerial knowledge and v'>kills appliLable m teaching 
industrial arts, 

5, I'nderstand ^.urrcnt ino>truv-tional practices and curriculum m a major field, 

t), Lxplore individual abilities and uitertstc* through a broad integrated study of in- 
dustry. 

Through the \Ti.C structure, these goals are implemented by: 

1. Orientatien to a bettet understanding of modern industr> and its technology, 

2, Working .vith and being exposed to a variety of materials and tool processes, 

X Coopcrativelv (team approach^ planning a major activity and carrying the activity 

through to completion, 
4, Kecogmzing the basic concepts of management in American industry. 

Cooperatively i^team approach) organizing and operating an identifiable activity. 
(\ Independently researching and/ or experimenting with an identifiable problem of 

industry. 

Recognizing and solving a ©pccific problem which would help improve an aspect 
of production, 

8. Recognizing the carry-over of the Arizona i>tate University program to its use 

in Arizona's public schools, 
^, \riiculating and reinforcing the relationship of other disciplines to industrial arts 

education. 

The Integrated Inducjtrial Studies course is scheduled for 20 periods per week. This 
large block uf tim<. p<.rmito^ a variety of learning experiences not possible under the con- 
ventional plan, fur example, a visiting ^ptakeron pt rsonnel relauonships is not confined 
to one period, or a field trip to a ntarby eoppcr mme can be scheduled for half a day 
v^ithout interfering with other elaoscs, oraotudentcan spend several hours in the labora- 
tory on any given day. 

Content for the course breaks down into approxima*.v,ly one week for orientation and 
eight weeks for the =.tudy of induotry. To do this, students form committees and model 
companies, During thio e ight-week pe i lod, the group is broken down into 4 separate com- 
panies with an assignment to design and ma^o produce a product. All of the essential 
documents inherent in a manufacturing organization are also developed. 

During the la^t eight weeks, individual student eontraets are developed. These con- 
tractc, mu. t vover proeeoc?e.-> whieh were not included as a part of the mass production 
experience. 

Included in the eoneentrated bloekc? of tirne are individual instructional experiences 
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relate J u. U Khing. ! kKI trip, arv made tu » nior high hooi ami a s^^-nior high school 
inJusn-KiI art,^ Jtpauni< 'U. \Uk f<4KKMng -^.nu.stcr.s vip devoted tu studtnt.s gaining in- 
depth tcchni.al cspt ricn^c g^ i al <.diKation r»tudK\s, on-Mtt* obsc-rvatioa and partici- 
pation, industrial intern->hip, .^ptnal mcthudc^, curiiculum constru*. tion, and studei.t 
teaching. 

Or. littre!! Profc!.>cr onj Chotrman of lndu>trtoUTechn»cal Educatton, Or. Pordim is A^ociotc Professor 
of Indosrrioi Edocotio't, ArJz :>na Srote Univeriity, Tempe, Arizona. 



The CBIE Project 

L. Howard Runft 



\ challcugi wa.-^ i^^ucd at the rican Indubtnai A rtj> Asbociatiun Convention in 
I)allvis two \carr, ago to dtfint "new phiK^M)phu&ot changing indui>tnai art.> carrivuium/' 
\cw ttrms — -uch a^^ conr>taKtion, manufacturing, materials and procc>scb, visual com- 
mimi.Mtion, and pvu\ci and ^n^rg) — wert nuntioncd. New rationale \\,>b set forth at that 
tuiK. Ont quc^tum. "Where i.-» the material we need for the ehis^rooiii," was voiced 
rep^iKdh. Priur to that time, kan.-»a;> had begun development on a curriculum which 
would answer that question. 

THE NEW KANSAS STATE PLAN FOR INDUSTRIAL EDUCATION 

Since I'^l? thtrt ha\t been ma>)r (.onflicts between mdubtrial arts and vocational 
oducatiiin a:> two .-Ncparate entitie:» endeavoring to present a relevant curriculum in each 
ire I. IhL^ ha-, kd to duplication of equipment and educational efforts, and competition 
btnseen tht two in v\ing for .-.tudentr>. student.- iiavt been deprived educationallv because 
of this conflict. 

Tuda> the \ital ic>>ue i> to offer meaningful, r<. levant, sequential education to students. 
The movt m Kan^a.- i> to recogniZL that bot^ du-^clpunes are important and compatible. 
Changes havt e\uIved-from uorgani^^ation «t the :>tate Department of i,ducation level 
down through th<. writing and ttt>ting of new curricula. The Vocational Division of the 
Kan^ac> ^tatt Department of I.dueation proposed a n^w >tate IMan for industrial Education 
in March of 1^)71. 

The main thru.>t ha.s been to combine industrial arti> and vocational-technical educa- 
tion into one ^oh^sivc unit. Other ar^as of instruction — .-uch as home economics, co- 
operative education, health occupation^, and busine^.-. education — <.ould also d^'velop 
cour^Co under the .>amc l>pt of plan. The blending of vocational-technical and industrial 
arts program o should be complementary to both and directed toward one end, the well- 
being of the ^tud^nt. Ntithtr progiam can be eliminated if put into proper perspective. 
Indu->irial art- mu>t deal with indu^trialh -related cohecpts and prt- vocational and pre- 
fechnical ionUcD, Ahik vocational-ttehnical education must deal within-depth skill devel- 
opment. No doubt mdu.^inal arts will develop some incidental »kiils, but .should not con- 
centrate on in-depth skill training. 

The State Plan for lndu.-»trial Lducation is designed so tliat the junior high school 
otudcnt mo\e.> from bioad-baoed conceptual cour.^e.'^, througli narrower cluster activitiet,, 
toward mdiv idualizcd activitic;>. TUl couroe» arc developcdto encompa&s an understand- 
ing uf i\u industiial world toward fiv<. major goals, avocational, vocational, technical, 
college preparatorv, or general education which^imply acquaint:> students with the opera- 
tion of an indu.-^trial MKutv . Dependent ujxjn individual interests, students have the oppor- 
tunity to choo.'>t froni man> option.-, developed b> exploratory iiands-on esperiences of 
m.inv expoc^ures m an indu.->tnal .netting. All courses are designed around acmal prac- 
t^cc^ uc^cd m industry, \t an early age, the student may explore his intcndcu interest. 
If he lik<..«> it, he i> then guidtd through a sequential pattern. If he finds he does not like 
the chosen area, he ha.«> ample tinie to^elect another e,lu.>>ter area, thus optionally moving 
either horizontally or vertically through the .>>tate model, receiving traming and knowledge 
in the exa^t area ind depth he chiH^oes. Lach otudcnt selectmg his own destiny according 
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tliKS, .xw p.uxnnvh t\n< u ^ t m it. 

Hv Uu' clovtntti wai, a -luJ^ni ii ii.-u^U J <. \jh)«nu*v lu ^ Iu» '^vv^. ral 

1. Uw ^uuUiH iiia> w»»iimu ilu indu-ttui an- i.urn»uluin »ii Uu lihth ui 
txpl.irc -NC^ijil Jitl<t»ir lu i>. iui>uj«%tu tu^iwJual -itkK in oiii in. a lo puparc for 

^onunac- indaMnai an- Invau^^ avo^athniil mU'A.-vt-N. 

2. Uk -Uuk nt iii.u »»pi u» uiroll m a vvHaU<»aal -J»tH»l u» in-dcpili .-kill irainiiig 
in hi- khu^iH arta taa.iNU uiph»uiuni through vKi\ if aJi, » oup^ laiiu ii ainmg, or poM- 
hi>iU <i!ik mon. ui ^liii iii-d» pUt -kill iMininvi i»» <.ni<. i an appr<.nii<<. '^hlp pro-am. or u» 
^iin tn-dipih -kill u lining lu viitii airaji. or i<.vhnu il ^diuul oi volKj:*.. IndiL-trial art> 
III i-i K quippe d lo «Nptak lo lU ,-iuJcnL- a^.KtirJinA i*> ir inu u -r-, r< ^viulk>> of d^c, 
AntiW, Kut,ur^<.\. i hi- ^oininvi put ihi no^ .liiiu'n>ion t»f coun>< lor into ihc ii.a<.hi.i'> 
role. 

llu ^iai<. riin I- iiu lu-iv*. of adult wku xHi.«nihrouj;U Uu i.onunuin> tdiuaiion diviMun. 
If in iduli v\i-ht - to lunUi I hi- kn.H\Ud^<. in in^ o<.tiipnional fulJ, u> tram in a -ccond 
ar^. I ot im<. a "^r, »if d''v<. lup auK iU^'ImI muroi, h^ <.an do >o ai ni^hi oi on SaiuuKu«N. 
ncm'c. ^» itc I 'San -^prak-. to thi' coninmnitv. 

RATIONALE AND OBJECTIVES OF THE CONCEPTUAL 
BASE FOR INDUSTRIAL EDUCATION (CBIE) PROJECT 

lo develop iiuaningful obK^Uu-* lor ».unKulum -u<h a.s th«. i BU Trojcvi, ilKr*.' 
iiiu-t Ih a vKar dihrntum of indu>ti\. Uk d.iinuion tliat the v Bll Project u>v'J to 
^.^^abll'^h it- r itionah i- taken b<i-i*.all> Uoiii <.arl\ ^vritinii-' of iKnr\ I a>ol. A> m the 
ls(,'t>*^, rt»dav'- iiidii-ti^ h<i-» tU< -anu hvi-i< -truaur<. U <.hnu al funuion v^n^in^xrin^i 
and produviiunt, ^ oiaiu^uial Iuik lion ^buwii^, ^(.llHi^, and < vhanj^in^;), Tinnnual fun^.- 
tion I '>iarih tor vind optinunu a.-<. of ».apUvil*. < unf> fumtion tproti.aion of propcit\ and 
p^.f^on'^♦. A^vountinji. lunumn 4-toi.ktakAn^, h<ilan<<. -!mt^, vo.^t.-, and i»thcr .statistics); 
and Mana^^i rivil lanaivin ^plaiinm^, oi^. i../in^, oKiid*nsUing, controlling, and d^vi^ion- 
inakinxii. Aiialu r the mdu-t t lai pui ,-uit i.- -iuipU oi <oiiipUx, bi^ or .-mail, r«J>ol thought 
the alnnv .^ix function^ m\ alvvays pre-ait. 

WhiK .it i-s tru^ Mat pr*..-».nt indu.-^tual oi tiani/ationai r»truciur<.^ do not look c\a<.'il> 
liki' ra\or.- kon»-cpuon, th<.> liau c.--*.ntiaiU tht .^aiiK < liaract<. ri>ti*..-. A notable differ- 
cnii hfitti'cn I a\ul and pf*. -^<ni indu-stfiai >tiUvtuu > i.- that pi<.s<.nt indu;>trial stru'.turcs 
phuc a nlu^.h deau r ^mplhi-vi- up«»n tlie riini.tion of ptrM>nnel and lalx»r rtlation>. 

in dcveh)pin^ iatioiKiU and iibKUivcs-^, .u haw expanded and modernized I'ayol's 
<.on<.ept!> to thetolKnun^. K*. -^lardiaudiK v<. 't)piiKnt, Troduaioi.. 1 man*.*, and C ontroUer- 
-Nhip. sale> and Markuin^. rro^ur*.nK'nt. , e^iai, \*.tounting. and Inda.-trial Kelations. 

I'robabl^ tbv iiio-t outstanding thou>ilit \pu -.-<.d <onctrnin^ tl^-^t mht fuiKtionj* is 
that the\ in.'ilo><.l> mti rd» pvnd<. nt. (in*, tunv ti m ^annot ark,, mu.-t nt)t bi. con.^idered in 
iAolaiitm from tlu- other -N^u-n function-*. \pu^^<.d mCKStalt t<. rui>. "The ^Uiolc i> 
greater than the -^um of it> part.^.**» Uk u<hm<ai fiiiution, for .n.-tan<e, <annot exist 
witbout ra\^ materials, sales outlets, capital, -e^uritN, and foresight. 

Vithoujjb our industrial -^v^t^m inu>iu- a ->ubstantial partof manV- activities, it is 
lu^t *me element ot ttu total -oual v-^stunot our A^ultiiri. mk Mlogi.stx- often group man's 
auiviti* s into fivt. i\Kitor .. itc^iorK-thiUiKW iUUk in-tituUon- tjf raan. The in titutions 
are l-amilial, !*oliti< al, Keli>:ioiis, I diK ati»mil, and I conomic. 

s<K luiogists argue that ^a^h of tlu -t. m ututioHs > pu .-ent in very ^."Iturt, whether 
pruuitne, highh owh/ed, .-null, iarg» , an^unt, or modern. Hu rdatiw imi>ortancc 
ot an institution in ^ompa^i-on vuta tlu othw in->titution- vant- fi» n tinu to ttm< and 
culture to iultur^., <.uitiius gro^v, >onu of tlu m.-tautions -<.«.m lo k^ssen in im|X)r- 
tance, \Wiile other-^ gain in pnmimi nee. 

V\ith a *.lear definition ol ' tiu ^\KiKne-.-of indu-^tr.v," tlu following objeuuvs v><rK 
es(abli*ihed for the C Bll Project, 

i» Tode/clcp on •nformed attzeniy tn o highl/ pJustrioUzed iocicty— o jociCty that must 
learn to use and control ihe technologies. 

A. Functions ot lndt»>lry. To consider »he inierrelaledness of the underly* jg principles of 
the functions of industry 
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II. T. p:.. . «n . , < .o^«enT .o wvhty,K >;vJenS "ij/ oppt/ iPd^ifnot puncipt^fi Jo probl^m- 

^ the boili cit rneiif ed<jiCorionol woirh. 

A, «>*;).. it? cxploraJofy e^ptriter^c* Jhe ^.oirc^; 3ni *qJc wie of TjaJcfia!*. looU, mo- 
6. pfck^.jic •*njjm#frr«J> o^ gcoa product design 

III. CrfD. ir -'CCvpjri w<fi5t Ttorrotr^ <-»nct"ift»f»9 Jncwjrld ;>f Mz-tk. 
A. l-^'.r^flt'D** c;.'^ccfft«r3 cc-^ji^JSift^ni r-f fhe lo&oi *ofce 
S. In':rr"i*i^« co^^iernin^ roS^-r.*!*, G'>dl sD.iif.es reqatfci the ^cbor t.^fcc 

Ir.Ju^Trul iri-- wvAvJ i> Jhv link bau-.^n .i*. iJtniu ana v«ic.ui«inaK-Juv..uiim. Ic 
-UvuiJ lUv K ir. int, i Ji-^»plin.ir\ .ipprMuiuhji i;j't»ra> ihv ^ludvnt thv oppor- 

^p^v^n, Jri ni, -mj h^.-.n. ^a^«.jn. n ?iif»*.tct, pt ikU».iI, nKMiiin,;:ful ^n<jjii«in.^ ihat .irc 
•>t m iPsla^rriU airujv. Ilu ^tuj^n? i-^ ib!^ i*» "Jrv on" 1-^ -^tnmkit-.^t ariM vn interest 
inJ, in n, «:iv .'.i-v<».. r ni a ir-. i>m| tnt^r^^t t!ut hv nvvvi knev\ rM-^t^-J. lU Hjj 

\^r\ RjTu-^, I . n . jrru j|j!u ^pv ik- Jir.vrl. r.- t.K vuiAvpt,-* of v.irctr eJuCvition, \Mth .i 
-f-i-:i-vJ luzd^- n ipp-.uci: prvsvntvvi in Ui^k mI Nvqut-ncc. 

DEVELOPMENT OF THE CBIE PROJECT 

Inpl n'ri ^ lU ^ .^r-uaLi int«> thv \Mu ^*.-ho»>L- requirv> Io^kjI orit-niatuMi, 
It. >r, irJ - M ..m irt.*n. Ihv fi- -t^pAif mnt»vait.in to cxanunv »>UK«,t'ly ^liat 
1- ,nTi\ h tr« tt' ' J m i pr^^ram t«» Jav-rr.unv if it nu-et> tfK n^vJ^ of the -tudcnt. 
rh.n, . -I' ^M,.^ r tt if irn r.. nati.>nil ^ on^cp? will hrmki jb<Mt a uvojoiucJ nccJ 

i Ju:, 1^1 n f'.r :».k!u Ab» m lir^ id\ ^vrx\i,<Mvsl And (or >tuJvnt> v^hn .ire cntcr- 
irtii th% tl. IJ pKi*^ I in: in inn iti »n. ihw net. J niu>T lk- anN\\creJ by teacher 
r-'imtni: .n-r.njM m . \ni..-t .imI r*«K tn inn.»\,irfn i- pi;iv^.'J b\ tlie t*.achcr. Tliit teacher 
itij^t K J- J T«» fii!!*, ^apibilitK n.»t «mK tn u.Khini;, but iKn in rHvikini deci.-^ions a.-* 
I' •'•.I, . in^\ »f pr >i:ra:n^ inJ m Kiinr^ibutin^ irn.Kination and profcs-^ionilL-^m to the 
Ar.:*r^ mJ J^i. , I-^pnunt •»( tb,K surnvulirrt, i -lunuation ^Mth i\iv UMcher ihroui;Ii nil 
pha^'-^ *»t pro;vcr Ji\d«>pmvr.t tnu>:t be <rrc«eJ. 

In I*r*\!r. -r?..h\ \Kri, r^ir«.vtorof lnJu>trial \rt^ I Jucui*m, V\Khitn PubJu 
.h-HiI., mJ Pr. '»*.avnt fuvk^r, V--- uiat^ l'rofv.%>or of Industrial I. duration, Wichita 
^Ufv *"nivt r,-itv, initiatt.d a ^ixiptruut ..ffort bvtAt-in the t\\«> in%titution.s. In h>7il n 
pr *r-,^-M' ^.ntirleJ i»)n^eptual I?a-«. for Indu^tnit i Jiication ^.i-^ 'written and .-siibaiuteJ 
r»t riu n>«irJ ..f I ^cati^n. IXirinkitht bCJi-TI -^.hoo! >eiU, graduate cour;»e.s -Aere ar- 
rin^vd r Uivhil i >lUv ^ 'ni-.<. r^itv f.pr th^. purp<»^i .»f ^tadvin): tnan\ of the inno\ative pro- 
gram,-, --vh a^ Indu^triai Art^ i. urrKuIum rr*»Kvt <| UIN, Anuruan lndu.str> rroitct, 
C iliw. Vim for iarv^r Prepar itmn, < ir*.h^ ^tra?^ J >v.^tviii> Approa<.h, and lunctum.s tjf 
Indu-trv, aUikh dv lopid d^rink: th\ Mie fir^t graduaie cour.-^e in>pired 

m.»\t:u^ni^ r * pil»T th-. I u 1 o»ur-t^ in tiirv*, V\<^hua jani*>r hi^U ^iiiooK*^ for two vears. 
I U I' iu^ bvtn pi!»»t.d, ...'.i-^d, ind ^ vaKtattd. and in Jiiiniarv of ihi.** vear the Wichita 
I^itrd .»f l.d'u.ui. n ippr 'wd tiiv pkuvnunt of thi. I \i 1' procrain-^ into the remaining 
si\Te<n raniorhi^h -vi:«»ol> m "Aichiti. 

IXittnc Mil -p'lnc -vm»'-.,\ r tif hCl, tiK ^v^ond >:raduatt cour>t \\a.-. e.srabli>hed to 
AfiTi tht m^r .v*»u!d folio.-, 1 Ai J* tour^i ^, I- roni the .second cour-^e, 

i -«MindAtirk Aa.-^ ludf'.- ar^ ^.I-i-^t^ r ^•»ur.-^ Madrial^ s Pro^.e'^se>, Visual i onimuni' 
^ iti»*n, ind I'.iA. r % I p..r*:v, \t ab<kut Uk -aiiie tinie, the ne^v Kan--a> ^taie Plan for 
Ipji-rrj il I di. HS'>rr'A I', ^ompil.d and adopted bv the ^tate Hoard of I duration. 

In I »''2, 1 pni'(v»^i| r.. Jv'.-J«.p, vvrii^^, and pilot 1 evel II lurriculuni of the ^tatt- Plan; 
.%?i?-r»il- % Proviv-e^, Vi-uil ( utniiunK arion, md Po\.M r s I nerj;v ^a^ .-iibmnted bv 
i f-» tlh \«K ifivinal Ur. i^ion of ttu K in^a> state Dcpartmenr of I.ducation, Mu* 
pr-p.^il A I- K^^pt^d md fundi d f.*r>l2'VN'*»'»'.* ? » J^^«»-vear ptri»>d. Ilit t lUL Project 
N I ...M.pi r itu^ effort inioni: rht Kin-aN>t U4 Apartment of I.d«u ition, Uuinta state 
''ni'.' ''«tr\, in ! tUx Aivhinl tjblK ^cho»»I^. n,» -c cour^e^ hav^ been developcvl in com- 
plhnoe Airh rh*- ne'A st ifi- Plan for Indii-trjal l.diu arion. 

FXinn*: rhi ^unwn- r of I r^, At»rl dMp- w p i -tabii-hed in tachof Ok three areas. 



The univ<.r^it\ i»t..!» ^ .»f> ;U.,n^ !U».Ur inMau ri.iI^N I r^Kt-.s^o-.. f^r. Konald Pasb 
in \i"*-jal i Mtiiuiunu iCi.'ii. Mr. I ii^ui Aaib m Tii'At ^ N Lnvri:> • ^\iirkt\l uitli tcjchcr> 
from all ovtr ii,v tviu '4 K.in.i> mJ ^labli.-^hcJ s.onwc|)tu<il ^cudv arc-a.^ within each 
couCr^K. iXirin^ .>uninicr a^*: k.^tu*}'.-*, n.itu>nally kn^i a n ^. Jucaturf* uith expertise in 

ihv thrv*. !KA ^.in^<.ptual a*. a.-. v<. r*. ^.^mtra^ttJ to vv-^rk with the iiniver.'»it\ .staff ant! 
Ujvht r^. I ^.aJinjX Ja^at».»r.>, .•.ucha.-^ Dr. J.>-»t-ph iXiff>, i. cntral onntvticut btate <.oIIege, 
Mr. N».L-tm Parl^, M.uiii\v<.>t Mi.^-ouri .^ut*. C ullvge, Dr. Ka> .■>Ji\\aIm, VVestem Wa.sh- 
ini;um Maa- i olK^t, anj P . TuJ Ka..,, Ilitnoi-k ^.t^i', * niv*.r>it\, k-nt valuable inpu: int<» 
ih*. J--vcK«pnKm ->taj;t->. Iht. 1 r<.»i'.-t cuntinuinj; to^Mhanj;*. iJva.-* throiiiZh ^ror;*.- 
.-sjvmJence uith th'.-:>e educational Oun.-»u*tant.-». 

X.-^ I r*. uU ''f thi. .>unmKr Auik>hup.-», rough curruuluiii ^iJc.s »\er<. conipukvi in 
vaih arva, IXirmj; thi. fi/iUiAinit .>th»H»I war, 1^72*7 >, eight tva«.her^ uere hired m «v.ch 
ar^a, und«.r thv dir<.%.;i»'n of th<. un.v*.rj»itv con.suUant>, to refinv j:oaI> and ohje<f:vc>, 
d<.vc!.ip >ruJtni avtr.itiw.-^, and dt^-^iirnatt r»oftvi,ire and hard^varc for the vour>c>. By 
Vjila-r l^" \ refined ,:uidvc- Ai.r<. publi.>h«.-J, containing daih k->r»un plans. .^iUgge.sted 
.^iud?.nt j^ti.ittc.>. f»tjdv'n; ri.adin^>. and lt.-*t.-».«f .-^u^ne^ted.^tftvvar*., hard^^ar^, equipment, 
^appliv tvK*!,^, an J audio-vi^^ual ud.-*. \I.>^» developed ^vert C BII .-^lide pre^en^atlon.s to 
v^mipkiaenr ta^h .»f ^h'. thrv*. s.'>ur^t'». In JuK I"" i, inethudiilogv work>hop> uorv held 
to pr<.par<. rta».hcr> to pilot th*. vour.-»v>. Tht thr*.*. ».ourj>v> are presently bCing raught 
in thrt<. -.-^paratt. 'Auhita high >kbic«I.-., and th*. prepared ^.urrKulum guides are being 
U^itd and refined ^\ tht piK»t Jta^ her.-*. Thvs^. mater iaK-» ar<. nu\\ read> for di.-^ftemma- 
Ti nanJ n.av bt otained through the Kan.-.a.-»\tatt Department of Lducation, 120 I.a.sr lOth, 
r ipeka, Kin^i- • r>M2, ..r The I RH rrofcct, ^il ^outh Grove, V\ichita, Kansas 07211. 



EVALUATIONS 

•mw^ Atr^ nt-vv courst«, o^.mg tiught i\ith neu material, evaluation mea.-»ures 

had to bt vxl »p«.d. Inpui int»« oit tt^-hni'^ut.-* to h*. u.-^ed for evaluation purpose?* uas 
mad*. b\ tht Ai. hita i'uhlu >».hiK>K'* iU.>i.ar».l and 1 valuation Department, the four pilo' 
Uaihvr^, thi 'vhrtt original Auhita statt * nwtr.-*it\ i.^n.-^aUancs, tht Director of Indu?*- 
trial \ri>, and th«. Chirdmator .>f thv \ Bll rrti>c»rt. Lvaluation prih^edurej* u^-re estab- 
!i^h,.-J. 

111*. x*»n-**.n>^.*^ of th<. i.nting teain.-* v\^>thata ^^unimer workshop sliould be held after 
ih«. fir^c >tar »if .1.. pilot ..i rtvi,><. thv guidv.-* »m t.*^ re^-omni^ndation?* of the pilut re.idi- 
er;», the * 'ni.'r-»tj, s.».«n.'vultanL>, ind tht Mat* r)epartment adnnni.-»tration. It ua:> also 
^ugge-*tcJ b\ thv r».,>tarwU ttam that i t-wi-vtar pilot Aould much more valid than a 
nHv-veai pilot, bvT.au>t of rtvi.>K'n,-. in tiu U aching mau Mal.'% and a more established 
evaluation .-»\,>uin. rian.> arv to pre:«<.nt tiK results of tht tvio-v ear evaluation of these 
rhfvc pdoT ^uar-«,,^ t*» tu«. iVnird of Ldu^ation for approval to implement them into the 
^vvtn .>t.nior hi>:h ^shiHiK-* and most i)f the oixteen junior high .>chi>ols in the V\ic!iita 
Public.' Sdim>l Sv^tem. 



NEW CURRICULUM ACCEPTANCE 

V\ii i lUl. Trojei-t ha,-* had it,-* >har<. oftriaL-* and «.rror.-», as doi.> an\ innovative cur- 
r4«.uKu;^ dtvi. Iop:nent. \«.v., rth<.k.-*.>, th«. ov^r-ali vtcuntthc proje*.t i.-i ver> encouraging. 
"H:*. .ar.wu^ .^tar«.uide univt r.-^it.^ ^ and public >chiiol s> stem.-*, a,-» well as the Kansas 
^tatv IKpartmtnt of i du».ation, ha-*t di>plav«.d rcmarkabk ».ummttment and assistance. 
Uu dedication exhibited bv the t^a^hcr^, evin tho>e not directk invoKev! wUh the de- 
wlopnient 4)f prujecr matcriaK, enhanct'% tlie entire therm of the project. 

Ahih tht i nil partivipint-i could .i>uali/<. the broad scope po.-»>ible for the tliree 
v*jur>- > m .)tlKr vurruulum arca>, tht> did not fnrtsec the enthusiar»tic avceptan^e of 
thi ar*. 1^ for the intt rdi.>c ipimarv ac turn that i-* being perpetuated. At thi> time specific 
-urruul'Jtii aria> efftcting thi> change m the V\ichita Public , schools are art, I.nglish, 
home evt>nom^v.>, and .-^oeiai .■>tudi\.>. Indu^-^triai arts non-pilot teachers, e.xaminmg tht 
publL-^hed i nil inaterial, havt rv^-^p^rndtd Aith .>piintanLou.'% requests to incorporate the.se 
concepts and activities into their existing programs. 

La.-»t ,>uiame r four major teachcr-traimng m.-^titution^ iinpieriunttd institutes m 
Manufacturing, on^^truvtion, Matcxiai.>\ l'roci.->>i.-», V i^ual i tJinmumcation, and Power 
N hnt rg>. Again thi^ .>unimer all four in.->titution.-» will offer in.->titutes m the five areas. 

I.ach >tiite d>.partmcnt of t.dueati'>n in the rmted;>tatcs has received a ^et of curricu- 
lum guide,-* from the kan.->a> .^tate D<. parting nr l.ducatitin. I<eque>t.> fur material have 
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been --nvin^ ir out .,iti ^ tr.^m iIK.u- tfk ..mntn. Kan- 1-. is c\ciua aUnit and proud 



STUDENT ACTIVITIES 

\s UMvhcr i;UKk> u^ri .kvdo|vd for tiu villi' I*r..j. a, >liuV presentations were 
dcvvlojvd to s|Hak to tuo |>ur[\.s,>. ih^.-^^- xiid.'> ih.k bv u-.-d in o>niunction uitli tht- 
tcJvhin*; ciajJc** i.. -jppKnuntal matt, rial or a> jhiMk r^Iatu.ii.s mtonnatum, illu>tratinj: 
rationale of cnii a> At.! a> JemonNrratini: >tudvnt aatMtu'>. Ilk- uniqiu-iK-ss of tlic 
prcNcntationN L> th.:T >onK di vdop<.da> • prous! b> \ imuU omnumKation students, 
under the cuidin-'c of tvavher-s, and otlk r.s i.^u de\^lt.pedb\ teachers to enhance the 
^iJe material. 

"WfiAt Is Vi>ual lommunuation'" illu^trate.s the rationale ot Vi>ual Communication 
inJ iia> developed b> the Vi>aal Communication with the guidance of the pilot 

teachers and consult^-**, a wKk» project for a photographic e>sa> . \^tudent> filmed the 
'Subject, developed it. film, mounted tlit .>lide>, .^rote the .s*.ript, and taped the narratitm 
'.ijth backj:rt>und it:u-:c. " Ahat l> Vi^ial romnumk.ui»>n" deals vMth .iinio>t every rvpc 
of copimunivMth.n that -nan ha . attempt. d, svmboloj:\ and art form.s of primitive nian as 
jiell js the n.as-; technical r.edia of t^dav. The .slide> p*Mnt out vomauinicition forms 
like un^pt^ken mJ unwritten language, M,jnd> that create mental iiiiajie-, human relations, 
crei?!vuv, «5piritual c>>nctpts, and subvonscious image:,. The pre>cntat ion also refers 
to ron>umer prot«-cti. .n, th^ bu>i'ne» aspwt of adver-'iMng, environmental aspects, cnter- 
tainiTienr, and caro^r u\arene». Hk mamemphaM-of ' \\hat Is Visual i ommumcation*' 
1-^ in rn's coinniunic inon uith man. 

' Vi«;ual ( ommumcati-n. 1ntr*>duction and Dvervieu" describes each unit of instruc- 
tion and some of thi. -Ui»ge>tvd produvt.s b> \^huh the v mcept^ are taught. Tnits of study 
in Visual i ommanu uion ir^ Orientation to \ isuaUommunication, Photocraphic ( om"- 
miiiiKMtion. rr*nred (Iraplik ( -immunKation, Tvcnual Graphic ommunication. i om- 
municuion Pissem in.it ion, and I he Vi>ual i ommunication Industry, 

•'Niitcnals \ l*roce.s.se> V* explains rationale. The fir>t element of the course is 
luateriaN. \ll materials are classified as: 

Metals, \ihich ar*. dt rued irjm earthy matt rials and ^.haracterized bv their luster, 
rhey h.ive cSectrical jnJ heat Cimductivitv, and h^at fu.sibilit\. \t room' temperature, 
most are '^oltd and opaqae. 

NonMneul>, which art all inateri.ils that art not metal (for example, vM>id, glass 
concrete, rubber, plastics, and textile^*. 

Organ i cs, com|H»>ed of »r .ontammg matttr of plant or animal orimn and therefore * 
containing large amounts of c.irlxin, 

Inori^anKs. comp>ist.j of matter having no appreciable amount.s of carbon. Hence, 
these materiaN ire relativeh inert, meaning the\ do not react chemicalh. 

Thv second clement of tht cour.st is pro^v>>c>,b> kkUkU man rnako materials more 
Usi-f«il ro hinself. Matv. rial> art pnxt s>».d b> forming,' separating, eombimng, and fimsh- 



The third main clement of Matt rials ^ rrote»e> i> produ*.?^. l',ach product is se- 
lected for its uniqut charaaen.stic, \vhethcr it be of a meclianual, electrical, optical, 
chemical, iherm.il, or lothttk namr^. llieumt.sof tudv m Materials Processes are. 
The Productive Sv-^iem, CUsMfivation of Materials, roniiingMateriai>,Mnarating Mate- 
rials, (mnhinin»». Materials, rinishmg Materials, ind Development of Products. 

••Material^ is. Pro. v^>t> (P* -h»»v%.> ,» ft suggested products that students produce 
in the Materials % Pros< s>* > Jiissr4K>n» based on Materials il. Processes concepts. 1 tto 
import inr components, t.^ting of matt ri iU and touling, an also depicted in this presenta- 
tion of >wdent classroom avtivirits. Other subjects are pollution, effects of industry on 
environment, and recovervof materials. 

"Pouer Pnc-rg\ I" deals ttith the rationale for the Potter I. ncrgy course. All 
machmes scrvt is extensions of man, his hmhs,eye>, or ears. There are only six kno\tn 
source^ of po^^er; inechanual, electrical, thermal, nuclear, chemical, and radiant. Hie 
six simple machines are studied rtlativt to tlk- concepts of sou rtc, input, control, trans- 
mission, and output. Whtthti natural or man-made, f*»r».C':> can bt tapuired or converted 
to Ik used b> man to lighttn hl-> \tork U>a ^ B> tombining ttto oi more systems, man 
creates machines tt> vtork for him, \n example is the automt)bilc, a combined electrical, 
mechanic il, and fluid s>sttm, Ahuh d*»es many types at ttork for tnan. Hnits of study in 
Poucr i r.ncrg\ are. Introdu*.tion to Power n I nergy, Mechanical Systems, Pluid.Sys- 
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niiwr.ll tir iiKm-iii.idc -mkiuv-, itRtth^l^ ot ».^iriiri4, iiU'Ui*K!>of tt ir.NmL--um, an J iiuUiodb 
of output. \n imp»>rtant»L>!K^t !<. .^tuJunji.i tvpt ut tnJu.-^trLil ucnv tor a partuuUir j>\>ttiii. 
siuJent> arc made avvare of ansl ci\^ n th<. tipi>tirtiir».t\ to r^lat*. to «.xpluritor> wii\tr 
cxpericiKts. fvv.i import.int k-iuv nt^ t»f v-vtiuK tn ! *»U(.rv\ I n^rgx an cnMronment anJ 
pollution. MutKnt^ c-tart tluir I'oavi n I nt rjix >tuJ\ with ..oiim*. rvial txpt rimcntt-rs*, 
then nio\e to tt\uh<.i-Jevtlop<.J ,Ktivttu-». I inaMx t!u\ arv invol\evl in light product 
-service work relating to their unit of NtiuK ac tin* tune. 

FUTURE PLANS IN KANSAS 

IXinnj; lUt .-^anie penodoi tiia*. iltitth^.^ IMl, i ntjtit ^\a- m tlu J<.\elopmental stages, 
therv vva.-* alftu a nevv ^.urriciiluni ^tuJ\ btin^ ».onJuvt^J at Kan^-Na.-^ ,^tat<. i oUeg* of Titts- 
burg. Iht ^econJar> iApU»rati»>n I t».Unolog\ ^M.l > I'roKvt ^a^^ d*. velopeU under the 
vlirection ol Dr. \Ktt»r j.ullivan .mJ NU. liarvtx iXan. It vva> funJ<.\I for a tlirte-yoar 
period under I itU HI fundi> from ttu { niwd ^i.iU.'-om^K of Ldu^ation. IIk >>in Project 
obtained p».rnii.-*.^i^»n to piKit ilr^ poKtMiu-^ .n hmkk. ,-N«.hvn>l di;>tiict> in Kan.->ar». Ihcre are 
ftoiiu difUren,.e>. ;n tlu »^vav tlu .^l i taat^ nal prt.^».nttd, but it.^ rationale and bat>ic 
r>iiuaure are ver\ similar tv» that >»l tiu < BH. Pruje^t. livth proj^.^t,-- art ^ unearned vMth 
th». are.ij> of m.inutavtunng, von.-^tru».tiv)n, nK4itru.K^andpnKt.->^<.o>, Moual vonmiunica'ion, 
and|x»vvt r and ^n^^rgv. In t.Kt, I tvtL->l and U of tht .^tatv Pian art prat> v\vH c^tabhshcvl 
4n K in.-. 1^, anvl v««n>idv rablt aau»n i.-^bt tn;;taktnb> all in.^titution.^. Ilvf'AtXtr, th^re must 
be .1 iiitirt ..OIK tnirattdtflifit to ,^vtgvitdcline.-> for tutal impluiuntation <ind dl^.''cnunativln. 

\n Oaober 1^7^, a iiumlKr of Kan^a> ^tat^. Department i»f I, duration ,>taff pre- 
^emed tht i niied ?>late.-* iiffi».t t»f I du^itioii m Aa.^iungton, IX,, ^Mth a .^<.t of CBll. cur- 
riwuluin luarerial^. lliv i DtfKe t»rdt rt d thrt t additional .^t t.-^ of vurnculuiii gaidei> 
for previev\. nni)v.t.)btt loTi, the 1)IL and SLl ^taffr> vverv calkvl to Topoka. Ihc 
' .>. Dr»ut oi id>uation r«.quv.-'ted that the to.o pn)jc^ t- .--ubniit a ^.uiiibined prospectus 
of plan> t«» ^.omplete tht --tatt I'lan. I > induat^d th^ a\aiiabilit> of fiind.^ fi)r this ;ypc 
of deVt lopisuntal work. Ihe ounbined prt»K<.t ^viuld Ik idem, fud a> Kan.^a.-.— Plan foi 
lndu'>trta! t duration ik-l'Ii ». \r> o\ >tt, no vuirdvm funding ha.-> been received from the 
( 'niied Ntite^i Office of Tducation, 

nan> inv lude .seeking help from the Kan^.i^ lndu.->tiial Ttachtr 1 du^ator (.'ouncil 
iKUK t, of ^^hich all teai^her trainm^ institution^ are iPemlKr.->. Ih*. K in>,i.'> state De- 
parime^nt of I dui^ation lending giiidan^v to tht tfforto of the K-Tll. Troject and all 
teuher training m.--titution- to fmali/e, di^-vnnnat^., and impienunt I t vcl I and I cvcl II 
prograni-^, and to de*. ide what netded todt vtU»p I t\tl III. Alien I t\\l HI i> developed, 
'Ant ten, and dio^em mated, mdu.^ trial art.-- vvnimg etft»rt.s vmM be completed. 

SUMMATION 

nii> an exeitinctinu intdtuatinn, partuuiarU in iiidu.->tMal s.du*.ation. It i.^ oimpl) 
i.sked that >oa >tud> ttie etfort-N **{ tht dtv^loper.^ before vou di-rtgardiir ^ritui7t them. 
The turruuluni n* w. it e\eitinii. ami tiK luain thru-t t»f the wIu»K effort, v\hich all 
edu..ator.s have spoken about for v<.arr>, i^ tin. wtll-being )f tht MuC nt. CUve^n a .->^ruc- 
tured logical progrtN.sion til edui.atu»nal cvtn5-'N, MiJi a.- tuiilined in the State Plan for 
industrial I duration, mak and funaK Mudt ni.- alike expK»rt .MKUt> at their option and 
di-cover their pnjper identiia^ md ^vht re the\ fit into rht workl of v\i)rk. 

U 1^ also retogm/tvi n iru».uvidv that manv t' a«.ht t s, imivt r^iiu s, '»<.lu)ol districts, 
and other edu. atuin.il ac«n<.ie> art devtlopin>i tlu "nev\ lui)k" in induc>tnal education 
currKulum. Die KiMi. and ->M Proj^a.^ havt inadt ina>»i ^ontributuin-. to e^^llcatlon 
In estabh'>hin;: a firm b<ist impU nu niiition in keeping with inni>vatjvt currualum and 
have tt-atrihuted to tlu ^ound cduvatmn of vo^^th, in all parts of tlie countr>. 

Mr.Rontt o prc>|cct coordinator oi the Conceptual Base for Industrial Education Project, VAchita Public 
School System, V/ichUa, Konsos. 
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Humanizing the Curriculum by Focusing on 
the Learner 

M. James Bensen 

rhv airnciilum projcvt bc>;.m in the -umnu r of Kl in a uork^liop s|xmsoivJ bv 
tht- I nnvrsitv of IVisconMu-btout U)r nutu.trtal cdiu.itum dLpirtmcm.s that ^^^she^l to 
improve thfir program... ihirttVP >duH.|. aitcndtd this work.^ltop, uuh oa^h on^- rcprc- 
scnwd b\ M Kmsi thr^w'-fourth.- «f their JL-partnuntal pLr.suimd. Hu- ^^ork shop was 
based on pn^^ram impnucuKnt thruUi^h the u>l i»f the Wv^MmMu i,uk!o to t.ocal Curricu- 
lyn), iniprow mcnt . ^ — — — • — - — 

The Shauano school S>>rcm folhnveJ up on thi> initial p^ofe^slonnl activitv vvith a 
r VI V ' r" curriculum- A riting venture anJ, ^Mth .uoperatmn from ,stout, procured 
7 u . ' ^ ovative Pilot projL-a in inJuotnal eJueatmn. I hc succe.^s 

n me pilor pr >K\ t ha> stir.alatiJ an .idJitional thrcwear^ of funding to .support the 
development of learning activiiie-i. 

The- project ^^a^ Kued on the Guide, ^huh propo^e^ the fo^o^^mg five pro«rnni ob- 
jectives: 

1. To wofj. wJrb eremenrs of If ioslry to gain understcnding of how they funclion .*n prodycina 
g>odi end services. 

2. T^undcrstond the interdepridence of Jociely ond industry. 

3. explore the context in vnich industry hos developed ond continues to develop. 

4. T 5 explore occupotlooci cr cs os o bcsi* for selecting c corecr ond understonding the 
p;.riuits oi Others. 

5. To prepore for entry Into propriote industriolty-reloted o ^opotions ond develop o bose 
:or further occupotioool educotion. 

The conceptual structure rhat or^jaize^ the ^tud\ of indu.^trv as an aid to iiieecinc 
the fivt- objectlve^ m the Cuid,- is- as follows-; ' 

SYSTEM ELEMENTS: 

R-^se orch & De/elopment 

Investigctioo & experinienfot^on conducted for the purpose of ornvmg or o solution to 

cn identified need. 
Production 

The methods ond processes used in the outpu; of goods ond services. 
Mork et in^ & ^M^^ 'j ^ ^l^ 

Flow of goods ond services from producers to consumers. 
Maintenonc e & Services 

Servicing property, equipment, & pf;opie. 

RESOURCE ELEMENTS: 
Fin once 

Acqoisirioo ond utilizotion of finonciol resources in industry. 
Monpo wer 

Humcn resources esseniiol to industry. 
Mote riols 

$ubs:ances from which products ore produced. 
Po wer Q" ^ .^9crgy 

The fyndomentol Ingredient in oil mechomzotion & technologicol development which 
moy be tronsformed into work. 
Property 

Holdings or possessions of on enterprise upon which voloe con be ploced. 

COORDINATING ELEMENTS: 
Mono^erncnt 

Operotiorko! octivlties which provide for the leodership of on enterprise, 
Comm u nt cot ion s 

Interaction resulting in the cxchonge of ideos ond informotion, 
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CONTENT ORGANIZERS 



IIk- relationship between tht obK*.tivt..> «mJ the cknn.nt.^ of in».Iu^tr\ arc sho\vT» in 
thf model in Figure I. 

ihe planning st r>j>umb to bctur nutl ihc uvcd.^ <ti iUk. iv<uTi*vi in ihrivvapir/ Project 
generated the follovMiig nuionale jnd t\\o m.ijor projeot goals: 

The Rotiono ic; 

Bccou^e industry, ib tcchnoiogtes, and oc^.tjpcti^nol opportuntttc^ ore chongmg at on cvc- 
ocwclcrohng rate, the content of mdu^triol educotion must change to reflect contemporory 
industrial proctices. 

Content change does not tnsore equal leornmg opportunttte> fot oil students who par- 
ttcipcte tn mdustrioi educotton becau>e of vor/ing teornmg obtUttC), ityle^, and interests, 
therefore, leorning olternottve^ mu ^t be provided to enable eoch student to leorn tn a woy 
compatible with his indivirfuol learning style. 

Goals of the Pfoject: 

1. To implement the study of contemporary industry m the public school. 

2. To ind»vid.>ali2e, humontze, ond personalize the instruction through offering learning 
olter^.otkyc; to the siudert. 

A;> a rt siilt of tht dcLl>lons•^ to proMd*. a c mtcmporarv stud> of mdu.^try and to focus 
»)n the learner tn piiniJin^ thc^c cxptrKn*.c.-^, an initial proi;rain tiiodtl \\d^^ dt.->igned. 

I he Itr^t level in tin. pujgrain indu Jtt^ a ^itnctal broad otudv indu.-»tr> tlirough a 
grouped tcMcher-kd approach. 1 he .-ntcond itvtl proMdcs for lx:>th grouped tcatlu r-lcd 
vxpior,itor> t.xpt.rRnct.>, A, and onuilKr tk xdiU .>tudcnt-led niodultt., B. Hie third level 
fxpcricn^c-. arc for ^pt.*. lali/ed jnttust.> to pnmdf upportiinitici> foi both the future 
vocational s•^tudc'nt and the "higti fUer" ulio nia> ^u^lc day pur^uc a position on the pro- 
fe;..sional k vt l m mdu>trv. I he 'node I %^a> d<.^•^lgn<.d to in^-ludc tiic total *.aieti flpcetium 
of industry as depicted in I'iginv .5. 

.>ix >elf-in'Ntruetional lUoduK-.s v\er<. d<..->ign<.d during tht pilot project and field-te.stcd 
for their effc^'tlvvne^^, Ihe Lntt-na u^ed in thi.> devt lopinent art >ho\^n in Figure 4. 

ihe intended Us•^e of tlie module.^ \^as•^ to pnmdc for flexibility in 'Vu.stomizing" the 
in^tiuction of eaeh of the leMrnct;> vsho .vut m the program. Thir. vMiUld be |X)vsible 
through the u.sr of the lnoJul«^•^ in the lo<l HI portion of the currieulum model a.s well. 

105 

189 



The Curriculum Model 



level III (f)Capstonc/Coop 
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INDUSTRIAL CAREER SPECTRUM 
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THE SELF-INSTRUCTIONAL MODULES 



* Teacher Proof 
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Csreful blend of cognitive, effective 
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* Include socisl impscts. career oppcrtuntties 

*nd consumer knowledge 

* Designed lo fit into other proportional 

prsciical arts areas 

Use of mini course formal (Vcredil) 
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The example illiisi*MUil m Figinv S of a cus- 
tomized vocational cxpciuncc lughlight.<> the 
uniqueness of the modules' potential. 

The learner, through guidance and infor- 
mation supplied by his teacher, states a career 
objective, F^rom this objective, :he learner 
selects the aporopriate learning experiences to 
design his/her own course of study. .A skill lab 
IS attached to the mstruction to provide tlie 
needed practice to become proficient in the area 
of study chosen by the Icarnc'r. 

As the project moves into the thiee-year 
writing phase, some changes are being imple- 
mented in the program model to better meet the 
needs of the studens, Figure 6 depicts, in model 
form, this slight re-orientation. 



A "Customized" Vocational Curriculum 



Modules 



n Skill lib 



AN INDUSTRIAL EDUCATION 
MODEL 



HI 



INDUSTRIAL 
PRODUCTION 

CipstonifCoop 

RisiticK and Oiviropmmt 

Entitpiise 



INDUSTRIAL 
SERVICE 

Cl9Slon»/Co09 

Risiitch and Oivilo^minl 



I 



COMMUNICATION 



POWER 



MATERIALS PROCESSING 



MANUFACTURING 



CONSTRUCTION 



Level 1 m the model wiU remain parallel to Level 1 in the mitial planning model. 
Level 11 wiU become more flexible by uffermgeach uf the course^ through a oclf-de&igned, 
»eif- instructional mode. 1 ht module^ sviU probably becum^ i>plit into smaller activities. 
{ igure 7 iliuotrates how variuu.> belectjun optiuni> can pruvide differing types of individ- 
ualized instruction. 

I hL level 111 opportunities, ^hieh provide fiu speeialized ubjeetivco, ^cre redesigned 
slightly to point out to the learner that numerous group ur individual experiences are 
available lo him^iier in the goodo-produeing and goods-servieing elements of industry. 

The strategies involved in carrying oui the three-year improvement project involve 
the development of both people and instructional materials. 
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SELECTION OPTIONS 

OBJECTIVtS 
SCHOOL LEARNER 



SCHOOL 


Individually 
Diagnosed 

and 
Prescribed 


Personalized 








LU 


Self 


Independent 


OC 
< 


Directed 


Study 


UJ 







Project Strategies 




0(ti)A » Mtatgtmtnl Sirstcm 



• od inpUfflcAi ro otkci schools 




TIk future p<.rj>^e».tivc?s of ^uch <. prugnim arc endless. It becomes apparent from 
lilt uurk that \uL^ June thu.-> far that ^.urntulum impruvcment jt> a cuntmuous change. 
Hic dynanii*..^ of .utm^ change agcnt.->inboth people anJ Lurnculutn iS an exciting one, 
do tht project Jirt.*.toro arc t xpcricncing, Tuturc contacted for more information on thus 
project will be availabU from Mr. I red Be>cr, I'roject Director, hbhA 1 itle 111 Project, 
Industrial Lduvatum, and Mr. Fred Fonachok, Local Vocational Ivducation Coordmator, 
Shawano Public Schools, Sha\sano, Wisconi^in, 

Dr, Bensen Is Director of the BS Degree Program m Industrial Education, University of Wisconsin-Stoot, 
Mer.omooie, Wjjconjin. 
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Computer-Assisted Evaluation in Industrial Arts 

0. L. Jolden 



K hKli\iJual vocnin\< u-i- ioi <.uh ^{n.Uni in ih^ .la--. Tniquc umIkh ^mdonu 
2, Hk fT\\d»»in ut Jit>,)x, Ahi.h V iti, lupK, ^>vm. qn, or pun*, jpio >oimm.s!mo 
ov ila.Ui^ tor h xUkK nt. 

coriv- io» m\ -pc V ifu lopK, *>*uK*>pi, ot pi in. ipk- ni \onv o)Ur>c c)f >mdy. 

4. IIk ibiliu u»!un^ iwulabU tnupdau J tu nianaK^i- fv»r va*> h K-si qucsMon 
\our cvaluanon librau, 

^, \ m r fiK of all w»ut u (ju. -uon> avajlablo -^.quuuially Un a given v'ounsc 
^md\ c«KK\i uiih the .orrtM an-wor. 

f>. \n mtiniu" miiuK i oi u ^auauun- vku ruunod b\ ihv compiiu-r m lino wnb ihc 
U>pio- Wiuz -ludKd and tlu of un.k i -uinding d^ >ir«,\i for radi .^mdcnt, 
I rc^doni lo kKI ot hK. iw.u iiubwdualu^t lu nw a.- wjur <.our>c <.bango> widioiu 
havinj: t** r^-\\nK \our u -i- for K\uh via>> as (be ^.onicni or enipha->i^of vour 

Ii ihi Mx.WiV In i»n, ,n nu«u of quo>tU)n> vc>, inaviK* conipiHcr-aNsisied 
evilunion 1- pTo.,-.^ \ouha\t *v x n hiking for, 

BASIC PREMISE 

( ompuu T. ♦ ^ iluarion ba-.d im Ox idea iUm ^.-duwHion is m fact an in- 

dividual pi'Ki-- Afu rt . i»U -?udvni .an, m von^uhauon ^Mdnbe UMcbcr, approacb a 
>:iVin niibuct Kn*K\,nii UiU .Jl ^\hai bu-hw i- itMiiptm>: to kwrn and wbat, at diis point 
in nnu, K ^In id\ KnoAn alH*unh*. inar. rial. It i> jn adninu to a niorv realiNMc approacb 
to It irnmi:, thir of mJiviJuaUAd in tru. non, \t pi\>ent n i> limited, bowever, to ibc 
cognirn." di nuin and do<. - not att^^inpt lo nKa-ur« Uk* p^\vboInou)r or affective domains 
(skills and attitudes). 




Proofing o Hno! print -oo! of o compvter-gcncroted !ej! requcjted from the doto bank in the 
computer center. Eoch tejt Ij onlq^e ond in line with the toplcj ond difficuby level estob- 
Itsbed for the student. 



2(MI 




A perionol interview with eoch student determines the units 
to be evoiuated, topics covered within eoch unit, and level 
of difficulty for eoch test item. 



ORGANIZATION OF THE SYSTEM 

Ihi bA:>u cviiluatiim .-^v^tLtn i.^ pUot.n(i\ r»ct up im jn upc riitional ha.sib tn the fioiJ 
of cK vtronu.-*. U ^vj>^ i)r^jni/vviiinuvi<.\cU»pctJiii the fulK»v\in^ hi.inn^ r. An unJ<. rntiinJin^ 
of the priivt^iiure iWi^Wt provi^i^ in.^t^tit mt> iiJaptatiuii to other .>ubjt<.to and to inipruvin^ 
tho sy.^uem 4i> it now exi'^ts. 

Step 1. 

\n ^malv.'»i^ v\a.-.Uii»ik of nu»,-xtt>f the aviiilabk tt \t lx*uK,"> and r^ft rcnct.s in ^.^Ketricity- 
t.U-cCr»»nK ^, Y\\ir> analv.-^i^ tvolv. J inro a t^^pual ^mthnt for fivt toarj»cb in ^.IccirKity- 
cketroniL.> v\hich >»ujM prmidt. a b<iM<. unJ^r.^tandin^; of the field iMthout regard to 
.■»p<.e lali/ation, lt> priiiK purpo.-^t ^a-* tt» identify i\huh tt^pio of information v,\r*.- eon- 
taincd in tlu lxH>k> and, from a frequ^nc) of liceurrtn^e, to gt f an idea of \\hich topics 
wore thought important by the author^ of tho^t* b<K)ks, 

Hie nta^t^r anaiy>i^-* roulted frt)ni KM>kmi; at approximattl) fiftv lx>oks in the fie^ld 
publi.shed from i^tbii I C4. Un.. ^ i>nipiiatu>n n^ttt^d 22(* gem ral ti>pk.^ of information 
Ahuh y^e-n then organi/ed .^iqut.ntiall\ inti> an in.-^triKtiimal outLnc. In addition, the r>c 
topiv> rttrt bhKkt'd and divided ft*r vtm^tntenvi into >htctr» ft>r the preparatiiJi of leMrn- 
ing a».tivitv pa».kage>. Ilii^ furthe r breukdovvn re .-^ulte-d in 22 ge-nc ral unit ^ or blocks . 

Step 2. 

Beeau^e of an intt rt ^t in d<.t<. iminm^ if in fai.t the <iutjliorr^ t)f the- Ixwks ^cro intunc 
Aith industry and Ahai i> under devehipnKnt t*u r< , 'Ui tt)pie.«» of information \\*.r< sub- 
mitted to a repfe.stntative .'%aiupk of the t K ttnmurt indu^tru \vho wcrc engaged m manu- 
facture, dL.'>ign, mr^taltatum, a<.rv»«-<. and or operation of t leetrontv> tquipme'nt, l^enty- 
four major indu.<«trie> ^^vrL iuvi>ULd in liu.^ cla.->Mfuation p roe The industries were 
a^^ked to determine if, in their judgment, the topu .should be requireJ, preferred, or un- 
neet.'>oar) information ar> it ^\ould relate to a gene ral unde r^tandmg of the field. The 
re>ult.^ of thi.-» evaluaiion iie tted a topical oudine ^liele empha.^io on topics eould be e.'^tah- 
lished and an instructional tiystcm dc-vfloped. 

Step 3. 

lo facilitate a more u.->able outline, these general topier* of information were then 
expanded into ;>peeific beliaviural objeetive.-* v\hivh vould be u^ed by teacher^ to .^et up an 
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Computer request cords are punched to oilow the selection and 
printing of test questions from the computer data file to meet the 
requirements of the student. 



instru^ciunal system or Lducaiiunal experience. Tins siup also made the cxa^t content^ 
purpooL, andyor aim of the topic clear for the student. It provides a good channel of 
com(rtuni.^ation between the student and tiw teacher regarding the electronic.-) information 
that needs to be learned by the student. 

Step 4. 

The next otep wao to write individual tub^-querttion^ fur each of the specific perform- 
ance objectneb or to accumulate sample test itemo from many sources. Over a period 
of oeveral >caro, approximately 5UU0 sample ic-^t itemo have been gathered and cla^bificd 
into sequence related to the topics and/^r unito. rhi.-> procedure uf accumulating many 
queotion^ over each topic and npecific obje-cuve g. /c» the evaluation file itb tremendous 
veroatiiit>» ao many queotionb could evaluate wiuiin reaoun a given ubjcetive or topic. 

Step 5. 

Once the origmal cKiooificaiion ochemc wa.sotablitohedandthe teot item?, categorized 
by unit and topic, it wa.-i eooential to determine the approximate level of understanding 
evaluated by the individual teot item. A taxonomy of oeven levelo of the cognitive domain 
C'otabliohed by Bloom and othtr.-> wao uoed, but it wao modified into three mapr section^. 
Ther»e were low-level re*-all, mcdiuni-level appli^-ation and analyoio, and high-level syn- 
thesis and evaluation. By reading ea^h question or te&t item, a judgment wao made to 
determine which level of inftjrniation waj> evaluated by tliat particular item. An attempt 
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%vt^ aIzx* la.i.k tc tiiiK til {i<iv^. appruMiii |\ ttu .*«.inic nunibcr v>f lot iicin> in cacii 
ol i!k ihUi. <.i!^4t*u. ^. Hi*. -.all, Iiu^^n^vT, proxt^Lj vi Lirijcr niiiiibcr of iiciii> m iIk- 

mj: ifiK. u^i iuiiic*. Hit.-* ii J a.^.->u{iKj, iIk |Hinv>^\. of i!k ^Ou»U inMrut- 

CK»n proo^rani a.is oricnMiion and n^. " v^pcciaUAiiion. 

Laih KM (tun ih^n vontatn^.vi iIk inlKi^wnj; inu»rnianuii Ahuh vvmlJ b«. pnK\..>.>(.il b> 
ihc coinpiiu-r: 

1. Hk ^LiKr il <»»ur.><. fr*»iii %'hivi.iiK iUtu t^^a.^takv ii <»Airc«Lv% m ilu ^niirt. proiiiani 

2. Hk k^vn^^ril uini t.if iiiomivii^ai o; bi(Kk touu v^huh n vanu ^ilu lua.^u t aiia!>Mo 
i.*i»ntamoJ 22 unii.» or blocks of iiisinu'iionk. 

V. Ihx. >pk«.ilK Mpiw y*i muirniaiivm oi pcrf^>riiian< ^ v)bjccii\^ Ahuh ibio k*m luni 

uas evaluating i22(> iopi».-s in ilic original analysisi. 
4. I appr^)\iniau \ of unJcr.-^MnJing or ihv difficulix of iIk quL-^ium in rcla- 

lion lo Cue rhrtx" br*ud caicjiorios use J. 
\ Uic c«»rrcci ans^^^-r lo ibo it-si iiciu. 

I'or pra«.itv,il rv a^in^ in Jala provt.>.^ing, iiutliipK hoK^ qiK .^tMn> u«. r*. tiu Joininanr 
formal for fhc U"->i iuiii-*, uiih a ffu iruL'-fal.-^i" iU"ni> inv'ludod. 

In va.^f.s .\Ik r^ JraAin>;■^ .-Nt.hkiiiaiic Jiai^ram.^ wK.ri U) Ik J, a noTclxxjk ^^a> 
niadv Aiih appropriau r».f\.r\.nwi unii-iiipK-figutk fur ca-^x rt.f< rcnwc niK-> proct.\Iiirt. 
JiJ noi r^qiiirv ih^ »..»mpuur lo Jrau Jiaj;ranK->, onK u> .->p^LifK u.>c iuiii?> and pro- 
vide* proper refc'rcncc data. 

UTILIZATION OF THE SYSTEM 

Du foil-'Ain^ «. \planaiton i^ o >anipK «>flhn^ Uk <oni|xitv i-a.>.^L>u*d ^ \aluation .s>>>:Lm 
cin bv* 

\ .^Uid«.nc > ni< iiiij; a prot:raniorvi»ur.^t. nt^dc»a pr^-u.-*! lo <Kitniiin<. ^^hai i> already 
kniAn m ;liv fi^lJ, In ^.^in-^uliaiuin ^nh ih\ w*wU\ r, a ^'.UciiMn of t.oiir.'^q.^), uni^.>;, or 
tMpiL.^. i> (iiad^. \{i a^tL^nn.ni of ilu U\tl of Uamini; to Ik ^xaliiaud lo dcicrnimv*d, 
i r«.qiK.^r then niad^ to i\w t^oniput^r for a ^t^.i.n nuiulK r i»f qut.v«tion> on a >pccific 
1\vl! r a ^i\\n tujuv, unit, *»r vt»ur,->j>, In.^rnution.^ to tiK voniputvr arc to giw a ran- 
do:n .^vUvti in oi vivail.iblt. (H^^.^tbihtit,.-*, and if ttu nundK i of it;,nu^ r«.qu<..<«t<.*d i> iKVond 
Uk number «if ittiu- m Mu fik, iiuikt up thv difft.rcmt. from a ».att.i;tir> ab^ivc or below 
Uk" rt-qucstvd K vcl of learning, 

Ilu It < itiiji,'^ ar^ U nuiubcr«.d c«t.quc'ntiall> ai> ttuv art. print<.d. [>) Not put the 
an.-»%v\ r> on th< ^t^.iLnr'c* u.>t, but ;uak^ tin. t^a».h<. r a duplKati. vi»p> of tiK o>aiiK tot ^^ith 
an>ucr>. \Lmi pm^id^ at tiu tup of tliv tL.•^t tht. namv of th^ .>tiidcnt for ^\lioni tbt tco>t 
%va.^ aiad* , Uk •«..uiivr making tlu f».qiuM, tht datt oi tht rLquL.->r, and tht topK>>, units, 
tiiufv-NC, K\ii rtqui.'>ttd. Hk^*, itcni-* an. t)n tht pruj^ram of the- computer and art 
provided for ea^'h re,-*t nude. 

WiK KK*iup\itKt van print approMinatcK t^^entx-fivc, ont-liundr».xl-qu^.-Ntion tt.>t.> in 
about Ui minute. ^ <thi^ i.-> ba>id on iIk t\-]K of .^tt»ra>:t .-«>Mtni u.-.td idir»k>, tht. kind of pro- 
gram Arirten icobal;» and the .>petd of the printer (1000 line.-> prr minute^. 

Hu vomputir lan print a bm^ pre-te>t, a tomprelien->ivv unit te-»t, a general poc«t- 
U ^i, or a ».ombinat»on of KxtK^ of Uarnm^ or, »n\ test. It iia> proven to Ik a vt.r) useful 
iiHil to i'nliant.e edu«.ation and ht.lp in .•%onie of the problem.^ of evaluation. 

I iki hi art, tca\.h\.r.^' Hit tinK ha.s «.onu when iIk drudgt.r\ of midterm, final, and 
qui«.kiv qui/ *.on.-«.tru*. rum i-> nou axailaba by r^quto>t fnim your friend, the computer. 
\ou \ou *.an >;tt do%*.n MtiK b»»^ine •>.->of e\ralu itin>: youi .•>tudcnt.->* .^kill and attitude, v\here 
Vour proft»s<ional jiidcnu-nr is; more ne<\led. 

Di, Jcid'-ii IV o Prof»;»or f Indi^arial ArU at lUc i)nivc'\*t/ oi Northern Colorodo, Cfcc\cyf Colorado. 
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Using Monolithic Integrated Circuits in 
the Laboratory 

William H. Rigby 



sinvc their Jtvtlupmcnr m ^^^NS bv K\aj^ In^^trutiicnt^, numi>lithic integrated circuits 
have iiuidc Jrainativ inrcado in ih^. field of tkctrunico «ind arc primarily responsible for 
the growing field of nuvrotltvtronu», I>>llar v-ulunie oales of integrated circuits sur- 
pas;.-;cd that of di.^cretc tran^ustur^ a» ar back a?. bW, and the volume of bales and new 
applications for IC's continues to grow. 

It therefore ^jeem^ imperative that industrial art> edueatur^ make an effort to tech- 
nologicalK catch up and utilize greater number^uf Ic's in their laburator> aetivitv. Ihis 
paper, then, attempts lo eoax the uninitiated eleetroniv?* teaeher into using li^'s and may 
sugg.^st a few applications to tho.se alrcad\ familiar \wth this ne\^ field, 

DIGITAL IC*5 

Integrated circuits designed for dig»tal application are grouped aeeiirding to com- 
patible families or types. These families go b> a variety of names and acronyms, lor 
example, a contemporary, extremely popular, and reasonably priced family of digital 
K"s is the Transistor Tranoiotor Logic, or TTL, This particular familv, often referred 
to a.> the r4(MJ ^>erie.s, utilizes the basic NAND logic gate as it.s basic ^'building block/' 
From this gate, all other logical gate.^, flip flops, and other digital functions radiate. An 
example of a typical ITL Logic IC is the 7400 Quad Two Input NAND Gate. 




This device, like many modem IC's, is contained in a 14 Pin fXial Inline Package. 
Notice that the pin numbering oequenec bvginstothc left of the key^\ay and proceeds down 
the icfthand side and up the righihandsideof the deviec. An important difference between 
transistors and IC'^ is that, schematically, the K, pin numbering is identified from the 
top r.ithcr than tlic tran^iotor-oricntcd bottom vieu. The 7400 contain^ four individual 
NANP Gates, each having two inputs, a V^^ requiring positive 5 volts in a ground connec- 
tion. This family operates ou a positive logie system \vhere a logical i implies a positive 
voltage ci'cater than 2 but equal to or leso than ^ volts, Ahile a logical 0 is a voltage less 
than ,8 volts or circuit ground. I 'sing the basic NAND Gate, the user of iC's can easily 
construct all of the traditional logic gates and solve many interesting logic problems. 

Figure 2 illustrates the versatility of the r>AND Gate by shoumg its modification 
into the common NOT, AND, and OK gates. Of course, other circuits such as flip flops, 
adders, etc., can like^^ise bt constructed. Naturally, manufacturers have already pre- 
pared all of these and many other logic functions in individual K/s. Hox^ever, the act of 
parleying these single gatc.-> into many interesting combinations may be a valuable ieani- 
ing experience in itself, 

\ contemporary and vioibk application of digital IC.'s is in digital readout devices 
such ao counters, digital voltnutcrs, radio tuners, and digital tachometers, A basic 
digital counter is a relatively ta.^y dt vice to construct. It requires only two K/s and a 
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1 



1 



3 

rcailuut citincnt. Mure- cUbordtc ^ystcnio arc available, ^ume \vHh aturagc capacity, 
ho»vcvt,r, the uninitiatc'J may feel mure cuinfurtablc with a simpler system, ao ahovvn in 
Figure 3, 

f'igurc 3 i>huus a cumpletc single decade digital counter, Tlu» system ubes a 7490 
Decade Counter, a 7447 ^evcn i>egment Decoder Driver, and a beven Segment LFiD read- 
out. By starting at the input tu the decade and dividing into its cumpunent par^ , we find 
that the 7490 decade cuunter u-> a 4 bit binary cuuntcr designed to count from 0 to 9 and 
then automatically reset back to 0, 

'I'hit; counting element requires a Vcc of 5 volts 
and a ground, along with a few other external connec- 
tions. The pulses to be counted are fed into the IC via 
pin number 14 Inbeled A Input, lliis is tlie first of four 
flip flops. Its output pin, number 12, labeled A Output, 
must be externally connected to pin number I, labeled 
B Input, so that the remainder of the ripple counter 
may be connected and allow the count to accumulate 
higher than I. Pins labeled B, C, D, and A Output are 
the outputs of ihe 4 flip flops, with D being the most 
significant binary digit. Two reset variationsareavail- 
able to the user of the device. Normal counting is ac- 
complished if the pins indicated lUand Kg are grounded, 
while a reset to binnryOOOOisrnatleif both pins marked 
UQare momentarilygivcna logical lorpositivc voltage. 
The pins indicated as Kg will reset the count to binary 
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0 (1{)01) if nionientarilv aivui a lt>gK»il I. Hit u^cr mu.st remember to ho kl all resets 
to ground unks.s Mie rcs^'t funrtion is dcsirccl. 

Ilic c>eco!Kl segment m tlii.-> Jv^.<iJc o>unttr i-» a decoder J river, which decodes the 
four jinarv outputs* ^ \,B,C,1)> into a corre.>|x^nding digital number, 0-9. Hie particular 
decoder u»ed in figure i i;> the 7447 ^evcn Segment f)evicc. This Ic sho\^n m Figure 5 
i:s a Iti pin dual inline pavkagc. Hit 4 binary lines from tlie counter are indicatenil as A, 
B, C, >nd D and match up A to \, B to B, ttc.,'ttith thi» decoder driver. Tlie pms marked 
b\ tin luv\er *.aoc ktter,-> a through griiatch up to the .-^even tegmenta of the Ll.f) readout. 



Ilirce mtcresting pins are labeled L T, R\, KBo, and UBl. The first L I is a Lamp 
Test input Wrhich, whtn pulc>t d, will activate all 7 segments at once for test purposes. To 
those familiar with digital notation^, the bar over the LI mdicates a negated function and 
points out that t he la mpte»t aUI operate whcr. pin > ^iJ ) i» provided a logical 0 or ground. 
Vin =5, labeled KHI, i-> the Kipple Bla.ikmg Input. Iliis function will allow the designer 
of decade co untcfa to eliminate zeru» m a count, lo prohibit a decade from displaying 
a 0, the KBI pin held Jow or logic 0. lliia Kipple Blanking Output will blank the zero 
or ztro.^ in that count. lU KBO allou,-> designers uf multiple decade counters to blank 0 
when not needed, however, the> can be reinstated when displaying a count such as iO, 
ICO, or other appluation where zeros are ne»;ded to the right of a digit ot he r than zero. 
To utilize thi;> feature, the left or mo»t significant decade would have its_KBl connected 
to ground. Ilic lU, HBO of that left hand »tage would be connected to the BI of oth^r less 
significant otageo. Hu^ then Aould always blank the left-most zero but redisplay the 
right 'zero or zeros on counts above ^. 

Hk third portion of the counter i» the displaying unit, flie unit chosen for this cir- 
cuit is a Seven Segment Common Anode LHD. 

The lower ea^c letter^ a through g match up to the output of the decoder driver and 
act ao the ground connections for the readout. Hirec anodes are marked A, and each 
mu,->t be provided with »i po.^itive 5 volt». The display i», of course, dependent upon the 
olaie of the decoder driver ^^hieh, in turn, i» dependent UfKin the accumulated count m the 
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decade counter. 'Ahcn the- dt;*.odcr dnvcr oinko Ho output, - g, to a logical 0, that par- 
ticular aegiiicni ui .-.i^uuiK.* ciifuUuU and lighto due to the electron flo\^ to\^ard the com- 
mon positive anode. 

One minor problem arueo \Mth this and other LLl) readout devices. That is the 
limiting of eondu^^tion current through the lit oegnicnts of the LlAX The current limit 
in moot rc-adou;^ 15 to 2U iiiAper oegment. Hucv necessitates current-limiting resist- 
ors of 120 to 160 ohms m each of the 7 legs feeding the LED. 

Tigurc 7 a^ain atio%\d the com plete single dt_eade counter, complete with all mter- 
connectiono, limiting resiotoro, UBl, KBu, and LJ held high and reseto Hy and K9 held 
low for normal count sequence. 

Ar,.<x. >.IAU JiOITA. 



c 



1 q 



If such a counter lo to be operated or triggered manually, anotlier circuit must be 
mtroduk^ed. Due to the i>enoitivit> of digital integrated clr^-uits, manually triggered or 
toggled inputo muot be elevtronKally conditioned before entering a counter such as the 
T490. I he manual ^.loatng of a o^Mtch creates multiple pulses as the metal contacts 
bounce togetlier. ITieoe multiple puUes for one o^v itch closing, of course, give erroneous 
counto and poor reaulto. lo alleviate thio problem, a eircuit ealled a Bounceleso i>\Mtch 
lo uocd to condition the oignal and allo^v only one puUe per ovsiteh dosing. The circuit 
ohown in Figure b con^iota of an K:^ flip flop. VVhen the single pule double throvs o^Mtch 
lo in the I position, a high logic level lo generated at the output. When the switch is 
reverocd and placed in the iogual U, alo%\ logic level lo placed at the output. Many users 
of bounceieoo owiteheo prefer to pla^e a one-ohot multivibrator foUo^Mng the Kb flip flop. 
Hiio device then produce^ "clean" high or lo\^ outputs, baoed on switch position. This 
multivibrator allovvo a puloe of predetermined \Mdth to be generated, regardless of the 
length of time the ovvit*.h lo in the I or 0 position. I hio overcomes extremely slow or very 
rapid owitehing aejum. Hie uoer of digital integrated circuito will find this bounceless 
switch an invaluable circuit. 
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LINEAR ICS 

After getting off to a ratUt t iatt otait Lutnpared to uigital integrated circuiib, linear 
IC*S have quicklv gru^Mi in jxipuiarit) t>uaotu txosf- conimand an important ruk in the field 
uf microelectronico. Thi© ocgnient of integrated <^ircuito may be subdivided into a num- 
ber uf s.Iado;ficatiunb m order to further identify the variety of linear products available, 
A fe\v Imtar IC's art the common operational amplifiers (Op Amps), power amplifiers, 
vuItagL regulators, comniunicationc* circuits, and an excitmgne^^- addition, the ,-,olid state 
tuner. \^hile it i& imposcibK to present all of tliese d<,Mces and their numerable appli- 
cations, an effort will be made to illustrate the use of two linear K products. 

rhe first of these Imear devices isthelL voltage regulator. Next to the Up Amp, the 
regulator is the most common linear mtegrated circuit. Like anv discrete voltage regu- 
lator, the IC regulator controls and regulates, as necessary, the output voltage and; or 
current of a power supply. Instead of a major engineering project, the design of an IC 
regulator lo a niatter of minutes, at a component cost comparable to a conventional zener 
diode. Hie Uocr need onl> determine the po^^er supplies, current and voltage output re- 
quirenienr^, select the most economical unit, and then compute the voltage settmg resis- 
tors. HiL voltage regulator chosen for illustration here is the popular LM3U5, manufac- 
tured by Ndtion<il h>eniiconduv.tor v.orporation. This bpm device m the familiar 10-5 can 
Is available at reasonable pi ices from many electronic suppliers and manufacturers sur- 
plus vendors. The device m a typical application is shown m Figure 0, 

The 305 is capable of regulating outputs from 
4.5 to 30 volts with output currents possible up to 
10 amps using external pass transistors. The cir- 
cuit shown in Figure 9 assumes an input voltage of 
^, something less than 40 volts and a desired output 
level of a positive 12 volts at 20 mA, The two re- 
sistors \\i and [l2 form a voltage divider, which is 
' i selected to maintain l<8 volts on pin 6 of the LM- 
305, 'Hie necessary values of and [I2 are easily 
found. \\i in K ohms can be determined by multi- 
plying the constant l.U times the desired votage. 
The value of K2 in turn is located by using the graph 
also in Figure 9, The desired voltage is located on 
^' tlie graph's abscissa, projected to the curve, and 
the necessary K value in K ohms is located on the 
on tlie ordinate. These two resistors then serve to 
adjust the regulator to any desired output level 
within the limitations of 305. If the user wishes 
to add current limiting to the current, resistor Rg^ 
must be added. The value of R^^ is computed from 
the formula Rsc~ 325/ [j^. For example, the current 
limit desired for this circuit is 25 mA, then to the 
formula the Rg^ necessary wouldbe l3ohms. From 
this example can be seen that designing a voltage 
regulator to prjduce a given output level and even adding current limiting capabilities 
taken but a few minute.-^, f igure iO illustrates how an external pass transistor added to 
the circuit of i igure 9 to increase the regulator's load current current cai-acity to 500 
mA, In this circuit, tht. output capacity is required to suppress oscillation m the transis- 
tor's feedback loop. Design and ^election of component values are identical to that of 
Figure 9, 

Another and even .-simpler type of voltage regulator to work with is a relatively new 
J pin device. This fixed voltage regulator is a vfailable from Fairchild, National, and 
otlier.-> m a variety of common voltages i>uch a.-. :> and 12 volts. These regulators, avail- 
able in the I amp range, are cjUite .simple to use in that tliey require no external compo- 
nents and have only three leads, an Input, an Output, and a Ground, Furthermore, no 
output adjustment or calculations are necessary, and they are vitrually impossible to 
destroy. This form of regulator is shown in Figure 10, 

The second linear device to be presented is the newly developed IC timer. This de- 
viv-c, often referred to a.-^ the 555 tii ler, is produced by a couple of manufacturers, in- 
cluding oignetics and N<itional. A versatile device, it serves many functions, including 
an aotaolc multivibrator, lav^no^table raalti vibrator, timer, Schmitt trigger, and others. 










The 555, often fuunJ in a inini-Jual-inUnc pat^kagc, is shown in Figure 11 connected as 
an astablc niuUivibratur, Ue;>ii>turi, Kj^, l<2t ^ form the KG time constant which 
regulates the frequency and duty cycle of the output waveform. 

Muitivibiatur frequency i» determined by the mdieated formula. However, one may 
wish to us>e the graph to oelcxt a eapaeitor for a given output frequency. After selecting 
the desired frequency on the ab&eis&a, project vertically until one of the two curves is 
intersected. The requited capacitor foi the choi>en frequency and resistors is then found 
on the ordinate. 

The versatile 555 timer, of course, hao many more applications and deserves much 
investigation. 

In sumn»ary, it is reasonable to conclude that, >vith little effort and proper information, 
Iu*s can and should be introduced into the intiuotrial arts electronics laboratory. The 
Use of lC*s wiU undoubtedly enhance the program by providing both the instructor and the 
student an opportunity for experimentation and the satisfaction of being reasonably tech- 
nologically up to date, 
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A Humane Technology: Teaching 
Color Television for the Future 

Norman H. Sprankle 



\ Humane IV lmoK)g> foi Uk- Fumrc l-, thi:^ vcar\^ AlA \ umvcmion theme. Asa 
hum.ine technology, allow mc to con^iJcr the ua^^hingof c<jlor tckwiMon. Is there a need 
in the future? 

Or. OLif Iltimcr .^tateJ that thrct-ditHLnoiunal ttic-M.'>ion would he a reality by the 
year 2000. During another ^pcxch foi the l>lcctromc.-, Industries Association m Chicago, 
Dr. larry \dlcr from Zenith jx>inted out that the newest advaneeb in research for con- 
sumer electronics wcrt aimed at video tape recoiders and large-screen television. In 
the latest issue of Popular Science , John \{. Fret writes about Sony's new color video 
projcotu>n .->>.>tem that can project a television picture to a 5U-inch diagonal measure I V 
screen. In the same maga/.inc, U. C. Levine reported on a new system for transmuting 
slow-i;can TV picture over tele-phone lint'.->. Of course, all of'us liere are somewhat 
aware of the man> recent advan».es in the field of color tcieM ^ion, and one wonders what 
else is to come in tlic future. From the view of a changing technology, are we to withdraw' 
or advance in our training efforti^? 

^'nn.sumcr electronic products are generally grouped into five divisions, including 
television receivers, radio receivers, tape recorders and players, audio systems, and 
now cK\tnmic caUuIaiorc,. The Mectronic.-* Industries Association reported that in 1970 
approxmiatcU 500 million con.^umer elearonic devices were in use, and that 80 million 
new units were produced annually. Now, onl> four years later, new estimates are for 
^""^ million device ^ in operation, and an annual production of 1 10 million units. Of these, 
11 million arc new tek vi;>ion receiver.-* and 20 million are electronic calculators for con- 
sunicrb. In comparison, the service ttchniciana.-^sociations estimate only 12U,00U service 
technician^ are currentl> in the field. H.l. A. estimates an additional 33,000 service tech- 
nicians are needed annually to meet present and future servicing needs. 

Pacts seem to point out a cold mathematical need for television service training, but 
what about the human clement^ Ina recent article of our journal, Man/boctetv/1 echnoiogv , 
Pdward J. Roberts .supports an anthropological approach to teaching a technology, lie 
writes, ''By placing today technology in perspective with the past, tiie student can see 
how man'ri achievements came into buing and why." 

\\c as educator^ ^cem to have left out man'.-* aciiievements m color television that 
affect the human .-.ide to electronics rvicing occupations. Today most people think of 
the serviceman only in terms of images c^et twenty years ago. New roles and job oppor- 
tunities need broad txpcjr>ure. Many capable young men and women are not finding oppor- 
tunities and possible employment at a time when jobs are open and skills are required for 
color telcvi.-^ion and other consumer electronic product servicing. A need for teaching 
color television is quite apparent. 

\llow me now to present sonu ideas c". how to teach color television fo»^ the future. 
Last fall, Di. FJdger Dale at Ohio State Tniversity wrote an article for Man/bocicty/ 
rechnology titled "Toward L.xcelienee in In^^t ruction." He points out a short-coming m 
some current instructional practices; 

The modern teacher reolizes molivotion to learn is a key goal of all instruction. However, 
we now seem to be operating on a rcward-puni^hment system of learning as contrasted with one 
bojed upon successful growth where failure ^een as o temporary interruption on the rood to 
success. Indeed, nothing motivates like success. 

It app. ar-^ d.at la^k of tumcd-on students and teachets toward learning and teaching 
principles of .olor tele vi.-.ion link.> directly to the programs being reserved as a reward 
for outstanding c^tudents or a» punishment by restriction to poorer students from other 
electronics courses. Consideration of a direct motivational approach to teaching color 
television is in order. 

Sy,->teni diagnosis is an t^^tabUshed technique for solving problems and promoting 
learning. The doctor of medicine ask.-^ que .^tiuns of his patients, requests measured and 
pliotcgnphical data, and Use.-> his bardic senses prior i.) analysis and hopeful correction 
of a problem. Diagnusio i.-, based upon .>tudy, knowledge, and testing of related systems, 
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It .slioulJ Ik ap|)iu|»n»a< , iliiufuu, lo pioiiioit ttu ^oiKtpt uf IcievK-^lun Symptom Diag- 

I cli viMtrii 5>iuptoM» lJu^iU)^i.-v ♦ I .^IJ) J.-, <t iiKtluKl oftw.Khin^ h.ic^ been u>c\l for many 
ytMri> bv mJu.^tn and \arKn»i% te.ichcio, but tt oril> nu>rc rcc<.ntl> that it \ui.^ been pack- 
agi-d for comiiKreial dl.-^tnbut^un. Ihc Ll<.cta)nlc.-^ I^vlu.-^tn<.c^ Ao^oueiation brought to- 
^ctia-r tl;c m.m> ^aca.-^ from ^nalK-^tr\, anvl KuWard Imntll developed the ISO manuals 
for our use. 

In brief, t'k iM) ^^>.■^t<.m cu^ilbin^.-^ dvnamu n»oti\vitum»il uKthovls and .senMtivtty 
tramm^ with oa>ic tuntent theor> to «uhK\<. thu*. kind.^ of tt vu^ion .'^ervicmg skills 
demandcv! m a vast majoritv of repair problems; 

1. Ihe abilitv tuob.-^trvt .trdrtcogni/c .-.vinptoaiMntlK teK\ic^ion picture and i>ound. 

2. \n under^tandmi; of tiK televu-^ion r*.c<.i\<.r ,.^v-^t<.'m which alK>\\^ the technician 
to relate trouble symptoms to a particular section of the set. 

X \ ^^uftKlcnt kno\^ledi;e of electronu ciuuitr) to allow ic^olatum v)f th<. problem 
to an individual com|^)nent. (page vi, Tinnell TSO manual) 

l^rom the huin,mi>t .ipproath, I si) i> c^tt to give v^tudent^ t>^*.^Uive <.xperienccc. often 
md with ie^^ background ttammg in tltctionic>- than ic uquir<.d m other instructional 
snctliod^. ^ lr.•^t-da\ .-^olv»^g of I \ problt m^. ic. not un<.ommon. Joc.<.'ph J. l,ittrcll \^rotc 
M ^ r i.i.>.t >epitmbei, "Induc^ti i.il art.-^ uuK-^t giv*. <.ach .^tuduit a challenge to tap his 
mtellectual, emotional, .md ph>c.u.il activit> in attaining pcrc.onal achievement. Ti-uc 
vKhievenunt i.•^ a c^trle^ of per.'>on,iI 4.xperiencej>." A typical I SI) les.-^on does just thii>. 

I'Miig tlK tj/U M >iun^>vmptun. aag.ru)My> approach, a <.lac.c^room teacher ^vould stres . 
the blo<k diagiaii* lilt t hod for ttaciiing a.^ ,ic.c.oc lated iv.' c^ectivmal failurLJ>. Television 
theory ^vould i\ intt ru lated, .-.t.irting ironi th«. .^impU and moving toward increa.sing 
ioinpiexitv, depending upon time and c^tudciit.-^' abilitic.^. Multimedia devices .^Uch ai> 
televiMon revtiv<. r trainer.-., film loop>, c.lidc^> andca^-cttec^, and .-standard CW receivers 
are .ivailal)le to c^timuiatt .-student inttreot and pron* )t<. karmng. During laboratory 
peiiod>, .-.tudcrits can work m ttam.-. or alon*. to m»1vc servicing problems. Students would 
systematica Ih diagiio.-^c unknown prtfi.\cd trv»ubU.-^ in tclevic^ion receivers using labora- 
torv diagnosis ^-heetc., thtorv U.-..-.on ni»tt ri.il.-^, aridappropnatt inc^trumentation. Individ- 
ual stud> >t film loupe, or the slide-ca.^^ette unit^ reinforce directed instruction. 

V\e have protlaiiiitd nianv time.-, a.-. ,in objeetive to .-.tudv the toolo., materials, and 
processes of indudiv. lo effectively teaeh color tek vi.-.iv)n rv icing for the future at 
whatever appropriate grade level, we need to cooperate with the member eompanics that 
represent the I*:. I. A. 

Hie Ivleetronie^ lnduc.trie.^ Ac..-^oe lation has establL-^hed.iStudent Technician Develop- 
ment I'rogram «Sl DIS to in pait "attract, prepare, and place voung men (and women) in 
careers vis serviee tec tmic lan.-. for the- purpose of providing reliable service in the con- 
sumer ele^etronies industrv." Indus^iv needs u^, and the> de.-.ire to cooperate in every 
wav possible withour training progra^K-^. I wo vearc aj^o, L.I. A. cooperated with educators 
to ^upix)rt 12 summer consumer electronics teacher training work^^hops that helped 
teachers to be up-to-date with industrv. 1 a.-.t vc.ir the nunibe r of 1:.1.A. workshops was 
increased to 17, and this .-.ummei 2/i work.^hop.^ are being offe red. They realize, "It is 
an e\<tablished faet that .-.ervicing represents one of the most imp^*rtant .-.egnients of the 
electronics industry." \k-.o m line with our convention the nie, industry believes, "The 
ability to deal with ptx)ple and to eare i,-. one of the nioct .^ati.-,f>ing and important as.-ots 
we eMn have." 

leachmg color televisum servicing for the future i.-. an apparent must for us as in- 
dustrial arts edueatt>rs. Ihe- lelevi^ion ^vmptom Di.ignu-,ir>, approach is a new method to 
be experienced, and now is a most appropriate time. 
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Technology Programs in Quebec Schools 

John B. Gradwcll 



Jc voudrakN prtncntcr un nvnuctiu prugramiiu, 'Inuuitivini'i la tcchnuiogic * I\ rhaph 
thin i£> the ftr>t tuiiL tliiit a prL.>Nt.iuatiun ha» been .-Ntarud at the Aiiu rican Indubtnal Arts 
\^MKUtum < i>nv».mi»'n m i t*.n*.i», I iiav*. mit dotXK tiur» to dL'nu)n.'»tratL' m> knoulcdgcof 
tiu i r^nch iaii^uag^, unfurtunatcls, ahilittL.'> tnUiatdtu<.tton art. .>>v)nu^^hat bcluw par. 
M«. rva.Min ic« to tUu.->traiL a.-> vividls a.-> ()ii.->.->ibk «,mk of the niajur dtfft. renccb between 
thi^ program and otht i iilv^ proj^ranu-N ^huh cuitr^Ld in Nv)rtli Amcrua during the nine- 
teen MXt^e^, 

AMERICAN PROGRAMS 

It 4.-> whardctcriotK of tlic unintrv i,'> tin. tv)p do^— tlic munt advanced country — 

to liXik invvard toaafJ it^^cif, iiii^ht .^pcxiiiatc that tiiir. ir. on*, of th*.- rta^^trns that all 
advanced nation.s ha\L ^ v^nuiali> faiUn but (hat L^a philo.-%optiical que.^tion tv) be di.-tLUn.scd 
in other cUckn, NonctliclL. a ij» a fa».t that the I'.b.A., being the moi>t advanced nation 
during the iiiot fift> >car."N, iui.-* been incimLd to KK>k no further than iti> o\mi . -chores fur 
ncA idt.irt. It ha.■^ taken an tvtnt of major projxjrtion.-> .->ueh a.s bputnik to nugge^t tu one 
c^cctt^r of the educational coiiiiaunit) that other \.ountrie» may have progressed furtiicr. 
Wii-y kind tif ohock did not happen m the practical and vocational aitn. Hie programs 
dL^^cribcd In i L.^iie V ochran in hk-» lx>ok concerning prugrani.-* v^hleh emerged during the 
oi^tlc■^ did not LVtilvL frt>ni *ib.-»c rvations of idL'a.-> in other countries, \^a.s the case in 
tin. I'mad ^tatLo at the end of the nineteenth and bLginmng of the tv^entleth century. Areas 
bvirdt ring t»n Uk I ,->,A, reflect ihi.-. nam*, approach. In Canada and Puerto Rico, programs 
btar the titU industrial art.-,, th.i.-> indicatingthat tht niaj»>)r influence ^\a.-> the United btate.s 
as, of Course, industrial arts Is an American-eoined phrase. 

In ">aying that ail the progiam^ v^hlch surfaced during the nineteen siNtie.s tended to 
be devtluped b> looking inv\ard Is to iniph that .-^onicN^h*. re on the outside there v^crt other 
countries dtvLloping priigr.iiri.s v^hlch in some ways alVc different. Hie initial must ob- 
vious tiifferencL in thvsL programs is tht title *jf each. The term induhtrial arts us pecu* 
liar to the first half <A this centurv and, as mentumed, uni> where United States influence 
haj, l)Lcn the gie itcst. It *.ouid not LMst until the late ninetLenth century because, by 
definitum, induntrial arts indicate » an acceptance of industrial mass production methods 
voupied vMth a reaction bv the a rtc> and c r^'ft.^ movement against the deiiumanizing aspects 
of factor) vvork and the |K»or de^i^n of tibjeetn produced. Industrial art.-* is thus a term 
peculiar to a particular point in tinu, Uc ma> ask, as others have done before, "What's 
in a name/' 1 ethaps nothing of itsdl, however, other nation-* which developed new pro- 
grams in tile late .^iMics ^hosc diftercnt terms, and the programs do reflect these name 
difference. l or eoiupjrison purp<.ise s 1 will mention two of these, the- programs in Japan 
and Britain, Ufore j -jgressing to the mam topic for discu.-».->ion, the French program 
and its offshoot in the Province- of (^>uobec, 

JAPANESE EDUCATION 

In Japan, the eiiiphani^^ for the middle c^ehool changed in the middle sixties from a 
Aatercd-dov\n ve rsion e*f the senior higli school vocational program to "engineering ed- 
ucation." Major components in the program are design and teehnual drawing, the prop* 
crtie-» »inJ vvurkahilit> Kti materials, mech*imcal movement.^, electrical <ngineering, and 
gardening, eoupled Aith t'ie practical application t)f each component. Con.->idered a^ iso- 
lated units, these partr> ina> tippear ttj be similar to man> industrial arts programs, how- 
cver, the jxiints e'mphaj>i/ed are credtive imagination and the .•>*.icntific metliod of select- 
ing and treating ir«ate ruil s>stematica,l>, a^cui ately, and precisely. Mechanisms of work- 
ing machine r> are examined thr^iugh a -»tudy of the fundamentals of machine elements and 
me-chani:»ms, and o> ande rstanding p^i^er trtinsmis.^ion and the functions and capacity of 
maehinery, l.lectrica^ engineering includes mai^hines related U> everyday life, including 
lamps, he-ate rs, motors, and home equipment. Gardening is .^tudie\I through the eiiltiva- 
tion of flowe-rs and vegetables and th». til)servationtind analysis of soil and weather condi- 
tionj>. \Ujve- all, pt.ictival tipplications art emphasi/ed through the design, construction, 
and completion of a ma*.hine, apparatus, or model which includes mechanical, electrical. 
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Jiid iiiaicrMl> -vn niv j-^ju a in Mjinmaa, ilu Jnp.inoc ui>;incering projjrain for the 
middir ^i hiHyU iMnplM . t!j. midi i .imdin>: i»f nudumcal, cUvtncal, and in.norijls 
>oiciKVs Uirough ratii.nal tlunkin^i and c xpcnnu ntai work c rcativcl\ conceived, 

Inc icrin "cn^ir » r!nj»- ^ould appear u» he les> rt Mricted lo a panicular time 
franie than k«< iheci.,^ h "indusir>/' Man eni»inccred bridgij* md deM^ined all forni> of 
edilicc«* manvcfnuir . \\{ot^ Indus* v^n^ vver ihoujihi of. Perhaps the term inipheN 
that m m nui>t nacc najjid a fah!\ lii^h K\el in his ideas and uork before Iun articles 
c in hi ■ lid tn be eiuuuc red. Uius it not i-. tiineU ^s teclmohu'v, uie term Used bv 
the otiier n»'uj;rams to be examined. 



eJ<ITISH PRCX3RAMS 

In Britun, proi^ram.s it th^ niiddU -^Juwl level had, from lOiKMo l»H)0, emphasired 
the arts and craftj; movement's reaction aj;amM industr>. Hence, objcctsmade were 
verv \^eII desired Init vvtrv. constructed primarily b\ h.indcraft methods and reflected 
the prt^ram Title, craft eduwitiim. Hu usefulness of these programs vsas questioned m 
the i»nddle nineteen sixtic-*, wn\\ i\\k result that a Schools CounciIProjcct examined 
various alternatives, partkularix a sti.dx entitled "\ >chool Approach to lechnoIogN'" 
and ••f ngineering \nu)ng the scIukiL-*." The term tcv hnolog)- was eventually cho:,en "as 
one x^hK'h uould embrace th^ purjv.saul use of man'., knovsled^ie of materials, sources of 
ener^v, and natural phenomena, regardless of the time period. 

Ut»rk elone by the students ha.-» n>an\ von»monalitie»s with the Japanese program. 
Creuivity, production i)f prototypes, and anahsi-. of the results are paramount, home 
examplo of ^tudent-eonceive\l and -designe-d work are: 

Ifovercrifi - design md..onMru*.tione»f fan, ductwurk,stabihty,and directional control 

I inear Motor — design and construction, use-ful application 

Moire* Fnngi Vpplication.-* - mi^a.-^urement, analysis of nunu rieal inachmc control, 
interfere-nce pattern^ 

Kocketry- de ^ign and con.^tru».tion of firing mechanisms using solid fue»ls, experi- 
mental data t)btained 
Mress Anal> sis -strain vie\ving Using polari/ed light 

structures— design, cjn-»t ruction, and testing of j>impK structures made to scale 



FRANCE AND THE PROVINCE OF QUEBEC 

Previous progr.im.^ have been mentioned primarily for the- purpose of illustrating 
the similarities be'w^en pnigram.^ developed outside North America. The program in 
tjuebec i.s, however, the main |V)int of this presentation. 

IXiring t!ie middk sixta s, the Covemiiient of i,>uel>ec studied secondary education 
and published the IMr^nt lUport. A mijor direetivc of this rc|wrt Aas, "...all young 
pe\>ple when ihe> enter the Ne».imdar> grades sluiuldtakt language, science, art, and tech- 
nical courses. In consequence, thc> will become aware of tlie main aspects of the culture 
and knowkdgi o: their da>" <Vi)lume II, ArtiJt 212, Page 128;. Ibis was interpreted as 
giving students a knowledge of technoK;g> without aiming at speciall/anon. 

\ ctimmittee cstabli-^hi d ti* discover the best answer to thi:» directive imtia!!y 
e'vamined industrial art.- a^ taught in the Pri*vm*.e of **uel)ec, but wa.s unhappy with the 
watered-dov\n Introduction to trades. Visits were made to the United states, but pro- 
grams wk rc in the prci^e.-**. uf Iv ing .hanged and t itlier they had not been fmalr/ed or they 
were% the committee fe-It, being presented as the ultimate answer. 

^Wb^v is 80 ' Prench-speaUng, thus tht next logical place to visit was Prance, 
niree teachers wer. delegated Ut gi* there ^Mth the object of fainiliari7ing themselves 
with the Pren. h method of teavhmg tc<hnolog>, r^nm their return, three school commis- 
sions were luthori/ed to try out an adaptation of the method in pilot classes during the 
>cht)o| year, the -»*.lu>oPs cho.scn were ( omniission de^ Pcoles Catholiques de 
Montreal, Deux Montignc.> K,gKmal High Sduxd, and Le Koyer Kegionallhgli ichool. 

Prom nineteen -evcnty tu the pr<.-ent time, ihi.s program. Introduction to lechnology, 
taught at the grade eight kvel, ha- become increaMiigly accepted, as evidenced by the 
number of pupiP- enrolled, l a^t year thi.s aeecptance extended to the l.nglish- speaking 
population of '.^Uvbe*. with a teacher education program during the summer at McGill 
rniversit\. Parly r^luctanv. by Anglophone.«> wa> partly the result of certain teachers 
feeling "comfortable" with the traditional approach, but there was more to it than that. 
Tlie ne\\ program wa^ I rend), and there liad been relatively little con^■ultatlon with 
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Lnglish-spcaking teachers prior to it.-> aJuption, In favt, m^iitnal available today Is still 
largely in the French language'. 



OBJECTIVES AND PEDAGOOICAL FOUNDATIONS 

I ixhnoiugiLal cJui^ation ah taught m IntruJu(.tion to Tn^hnology enables the teacher 
to bring students to a grcatt.r av^arcnvbh and undcr.standmg of tLxhnical obJecti>, develop 
in the htudtrntt, qualitK.^ of judgment, method, wmttuiplatiun, and »maglnation, u^lng the 
technical ubic^t a» a ba;-Ks, devclup ab»lit> to anal>/A, rcbi^ardi, i»ynthcbizt, and express 
themselves verbally and graphically, 

l<.xhn<^logual education lo m»t U»^on» about thing-*, popularized .-science. Initiation 
to indu^,tnal technique^., initiition to tradc.-^, initiation to tinplojnicnt, traditional teach- 
ing, or niaj».s-produvtng thing;*, Mctliods advocated within the Introduction to Technology 
program entourage a great deal of freedom and involvement on the part of the student. 
Immediate!), bccauae- the Trench i^ontext, one thinks <if Uoubrteau. however, Carl 
itogcr^,' thoughti> h^vc had the greate->t influence, Ihe vurriculum ha.-^ been written with 
lU idea that ihe- bc.st education i» one which i» ba»e'd on a det-^re to find out for oneself, 
li<*ough eontinuing contact witiithe technical object, the student di^tovtri* certain physical 
law-* and ^olve.^ the problem.-* which pre^cnt tiiem»e-lveb, on hi» own. The whole of this 
work mubi be done by the student, I^e teacher in there only ai> a guide who channels, 
motivate-.s, and direct;* tiie »tudent\«> effurta, lIepo»e» problem.-* aad a que.stion.s which 
h'.id to the- .solution of problem-^, r-thi r than pa.->.-»ing along information or enumerating 
facts, 

it IN an activist pedagogy whe»e discovery ii> more important than transmission of 
information, anu wher<-' die- probiem ks always open-ended. The .student observes, re- 
flee t>, ab.straet.sp construct?*, and e valuates technical objtct.->, a.s ^lu^wn in Diagrams I 
and 2. Mmultaneou.sl), the uaeher guide.-* and inotivate.s him by the Ui>e of technical ob- 
je^et.s containing pnnciples or learning experiences .shown In Diagram 3, 
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Logical diagram of process from conception 
to production of the technical object. 



CONCEPTION 



nCOuinEMENT 



SEARCH FOR IDEAS 



ScLECTrON'OF 
ACCEPTAGLE IDEAS 



SCHCMATIC 
PRESENTATION 



Study of requirenienis 

C^tiniSion of tunc;icns to be luHilled 

SoccifiOtiCn of gcrer^l conditions of use 



F irst step to review all existing devices capa&le 
of being used and make a icchnicdl analysts of 
them. 

Second Sltp to find >oluttons that are more 
original, using various aeaiive methods. 



Synthesis of ideas 
Selection of ideas 
Arrangemeni of ideas 



General layout 

OidQram of functional principles 



DEVELOPMENT 



eXPERIMENT 



> 



Pe^OOUCTlON 



PRELIMINARY DESIGNER 



I 



TECHNICAL DESIGNER 



DRAUGhTS^^AN 



PROTOTYPE 



CHARACTERISTICS 



EFFECTIVENESS 



DEVELOPMENT OF 
PRODUCTION PROCEDURES 



MANllFACTUf<E 



QUALITY CONTROL 



MARKETING 



Defines functional principles 
Communicates ideas 



Oevelopes appropriate solutions for the 
functional principles involved 



Puts these solutions inio concrete form by 
making technical drawings 



Modifications 



Evaluation of capabilities 
Evaluation of applications 
Calibration 



Acceptance 



Rejection 



Diagram 1 



Sourcei Government of Quebec, Department of Education, 
Document 889A, Page 11, 
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PREPARATION OF THE TECHKOLOGlOAL LCSSON 



•"Jew ?r.'-^'v-4fl 



Art* 



0 *y*'Tt| 









































I: fptf •4T>cnt> 











Diagram ^ 



Sourc**! Oovcrmccn*; of Qii«»h(>c, Dopnrtncnt of Education, 
I)ocuT»'nc 9?50A, rar,o 16, 
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Diogrom 3 

PARTjAL LiSr OF PRINCIPLES I O BJECTS 
Pfinciplc Of leorning <^^p tff„'c jc g 
. Me<3nin9 of techndlo9/ 
— HJstoiy of lechnolojy 
— Techn^!^/ today 

. Graphic expression i measurement 
— Grcphico! media 

— Meaiurenienf; length, diams., angles, end weights 
— Oioarc:! type*; Joyoot, tonctior.cl, technological 
—Sketches, perspectives, sections 
—Lettering 

ElefTienrary mechonicol ffjmcrions 
—Bonding 
— Gwidcnce 
— Articulotion 
— Lubricotion 

Forces 
—Concept 



3. Frcnslorion 
— rectiJineor 
-guidance '"n translation 
—different I 'eor mot»ons 

6. Rotation 

— Jypes of rotation 
—speed ratios 
— convetsion of mofioo 
-guidance in rctctton 

7. Tronslotion A rototton 
—conversion ot tronslotion to rotation 
-conversion of rotation Jo ircnslction 
— scfew-threcd systems 

8. Electricity 

—simple series & potollel circuits 
— co*T)bined series 8» porollcl circuits 
— mogneiitn 



Technical object 



Rule, colipers, micror^eter, 
dyncmomeler 



Portoble vise, fishing reel, 
hond-operated grinder, hond' 
operated drill 



CouPKing gun, tumbler switch, 
weighing scale, ratchet jack. 

Barrel bolt, stopler, oil con 
with pump, tire punp, cur- 
tain rod 



Pulleys, speed reducer, pipe 
cutter, hond mixer, friction 
drive. 



Internol combustion engine, 
fishing reel, geor puller, 
outomotic screwdriver 

Electric bell, lights, switches, 
instfufnents 



THE FUTURE OF INTRODUCTION TO TECHNOLOGY 

rff.,rts If) txp.mJ !iu. pn»grun aiII depend on the *iniuunt of teaching time available; 
Uur is, -AjKthv r or nortlu proijrcinn. miK o.pjndcd int<- a lu^Ur grade ievcl. Considera- 
tion •;lioi!lJ bt given to otlu i a-ptct. .*f teJinolog> . It not only iin|>ortant ho^v an object 
is dev>igned ind inadt , »»f cttatv r -ignin*..inL< i-.tht' u^t- or abiK<.\vc make of tec hnological 
objcvt< in «»iir vnvirt>nnKntal 

I he r-Ao m,vt obviou^ examples v^hich affcx r uur daiU livv.> are housing nntMrans- 
iN»rr uion. IIoiu^ n c m be iMilateJ bo\e> or part of a iommunit> ^Uier^- people of all ages 
inroricr and uht n v hiKlren can .valk to .>cl:ool ^vuhout ever cro>>in)i: t street. I rans- 
port'Uion c m UkeHi^c bt good for all, or ir tan be smog- producing and land-gohbling. 

The technological object N never bad in itself. It is vvhnt ^^edo vMtsnt. Ihiiji, it is 
hoped 'h-ir the ncxr pha^*. nf Iniruduviion to Icchnologv vull be tlie huniaiir/mg one. Ihu 
will be the McGili ('niver^ir\ and \ngIopnone sector'^ contribution. 

Or. Gradfwell is o member of the Focoify of Educotion, McGill University, Montreol, Quebec. 



218 



er|c 



2ZZ 



Polytechnic Education in 
Soviet Secondary Schools 

Lorin V. Waitkus 

and rcM->i4>nr« .-«UK<. «.a:iv -tuvi*. t U aU<. i ptu«. Uuuu K vtv^ a UuitiiuuiiL^t Tart^ ohjL\uv<. 

Uk >ovi<.t lUtfRaL c^\r>um \>»)n,->i'»tr. »»f nut ->v n*. kinJ*. ii;vir;<.n,s, primary .schools, 
ocvonviarv v-^«.ihK»l-., -•iJ^.viil '>».\>^ nJau r^^.iiMol-., au*»nal anUu».hnu al .-chooL->, »n>uiau'>, 
un»\*. I '.Uk.-', ».orrwc^|HmJ\> n».». itoul.-*, aJuIi » part-unu -••.lu v»l:>, vinj nv>n-d<.grcx 
-»vhwoU. 1 ^.27^-2Tt'i Man\ »»f tlu wJucar.onal in^uuiUunr> deal ^Mth pvilvu^^hiuv- (.dacaUi>n 
in \arj'»u-. dv');r^> «. Uu^ pu,^^.nmion ^^on^uU: onU |X)l^K».hnK vducaUon pn)- 
in .-N^kMcd ordinary and ^pt.<.ial ^^».»inJar\ -.chool.^ of Uio Som*.^ Tnion. 

Bvfor^. rcAi».A^in»; tlu \anou> du'<.\ Uon-> liui {XtUiKxhm^ A <.diKviUon ha«> nkcn m Uic 
>ovu[ t ni»in Jiu t»» ^.han^mg c^i^uau^'n^ and n^>^.d-, n nu^tu b<. v^'.il u> pr^^^^^ni in abbrcvi- 
aud I'otni i j;<.ntral i>uthn^. ♦>f ».hatav u u^iu Katuro whuh p^'*^ f^^^J" <^ 

hc^U ige of Noviot education. 

OVERVIEW OF SOVIET EDUCATION 

[hi >;oilc> .»t vdiKauon in [\k I .%.s.u. [u\<^ tcrtajn *.hara».tcnvstic>, and the>e in tuo 
Aordc> vvtiuid i\ (iualit^ and quanut^ . Uu or piobl^^uio ma> nv>r be different froin 

oOk r vountMv>. llov\».\ti, ihc r*. tviiuun '^^.^^.ra^ p*.».utiat feature. ^ hen conipai«.d to 
ortK'f coiintr u - . 

i iUv-tK^ v».tr^ 7U .'t t\u pupulaium ua^ illiterate. At thv e,stablK^hment of 
^wvivi p*>^vei, k ld^. in tlu ^.ountr> liadi*>l+K)k att*. i the prv>blcm of proMdmg in^^truv^tion 
ill thv ^ iV^. hi pnnkk itK^^ ^kilUixv init. th*. »ioal for abvnit the next tvvent\ \car,s. 

Hit tv\t>luti"n u,-htud in an < t i *»! ^o-v ilKd tsptruntntation in boviet v->chools. 
1 duv ifion M ilu^ tiiiu uuant Uarnin^; b\ doiHL^ and U irna;i;onU thvK^e things vvhich vverc 
var»'<.nth pt<uru<.d i>r ^ho^^cd iiniiKduiU i^> ^ult.^. .-»tlt-inana{;tnin.nt b> >iad«.nto, the 
ab^-^v uvv <tt di^vipUnar^ a».tu*a, th^. .iL^^i^-lifu^> »t of t^\tlx)okr» and hoiiic^^ork vvert. pra*. - 
tivv vl AhuLhv ar?c JK. 1 du^.atlon ».asn». to nuan piodu*.u^c vw»rk. Mor>t a^ voiintv- of thi> 
period voneludo that thv edueitumal <\stcn: ua> ohaoti»\ 

\\k Tniticd i alx>r ^^.htn>i-. aiiuU had ttphut.d th^. pr^>-l^v^>lutlonar) >vhooI> de- 
veloped into t\K ^tht'oL-^ ot th^ b'JtJ'^. "1 nifitd" ni*.ant that all grades vu i'e in one 
^vliool, and "laLxn" uuant ^o«.iaU> p^odiktut lalx)i a,^a bav>i^ of all education. ^2:62-63) 
\ redi linitiuiu»f th<. piupo-<. uf th<. i nifud 1 aK)i ScliooK> vUKr^. Jnldrcn n^^eivcd infoi*- 
mation alx>ut natu;^, LiU)r, and ^*^vlallit^. b^.^alito uv<.al a de•^lr^. for ^.o^npuK-^ory eduea- 
tu)n. In the 1^2(1*-, cotiipuUoiv four-><.ai ediu aiiun ^va.-^ e>tabliohed. A di>j>dtisfa«.tion 
With prujiro^ivc cdue iti»»n eame to the c^artaLt in the earU I'^^J*^. The' ( entral C oni- 
mittee <*\ theM, onniiuni^t I'art^ ordt.r<.d iUk. ^chtH»U to 'appi> tlieiii,-.e he c^ nior*. >t rii)uj>h 
to in-vrpu tion." ^2.'*i* \Ibtrt I'. TinkewtJi, \natol\. 1 nnaeiiar^kv, and I'aui P. Hlonsky, 
why* adw)^ it^d that cdu^atiun i a pi*»vi,^^ uf Karnin>; b> doing, a^. in<in> other progr<.vS- 
^ive educator- advos.attd, di^appt at v ^,l from iIk .-^.^.ne. \nton Ma^arenko rose to be- 
o)iue the* out>'andin^ tdikator *»f von^e rvatue ^educational practice ^. 1 lie conse rvntioUi 
w rt mini^ecnt of ptc-l^M7 veir^. 

Miethe r the v^nt- that o^ eiirre d ^ an b' attributedto a sincere st\ir^.hini;t)f the- pla^e 
of t dik ition i\\ the nt.A >t)VKt ^oweu or^Uietlur, a^ 1 nd M. ile-ehingci, ediuatuni vditcu" 
♦^^ 1 h,^_ \e u ^ork i iiiu ^. up<jrts.d, tlie \\ aa^ i plan to thimnate pre-re volutionary eviu- 
vatoi^ lr4)ni .1 p^i^Uum ot pt.rp<.tuating Uic toundation^ of a lx>argcoi,s .^v.^teni cannot be 
fulh i^-v^.^ vtd. t k-P-^Ui I iJt \^h.it^.ve r rea^*)n, a paitv dire^^tivc ^^a> i^Mied in the early 
ur^. Ahcre the -^liooU i)l rlu l'*2u\ had b^.en piogreH.-Nue, tlie ediot of the l^HO's 
v\<i-» thar -1 luH>K had tiit u ^pon^ibiliCv i)f produving the luw soviet inan. I he educational 
pian> wtrc pn>grs. c^^lIl>: troni i«.vuhiHonu\ to evoiutionarv >teph. It vva.-s in t!ie l^>.^)',s 
and I'Mu'^ that .^cven vear.^ ot education became vonipul.^orv. \fte r ^\orId \\<\V H, plan- 
ning .ind implementing h<id to ^t irt all > .ei. \ quaMci million .-^ch'M»I> de>tro\.ed, 
and tour million t^.ulKi^ v^cu lo^t in tlu vu. In tlie i^''U\^, the boviet> began moving 
to cigbt vcar.> ot .^^hooling. In WS2, plan.^ \Uie including a umvcrc>al ten-year school, 

in the late i^>^u\, a nationvwde campaign b> parents, teaciiers, and government 
officiaK started decking what ic Arongvutheducatiiin. Ahat should be the aim.s,^ Dr. Zoya 
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Zarubma, ('hairmaii of th^. Lilu^atu.n I ommirt.^ion, stated that c».luc»ttion wao being taken 
tou .^eriuUftI>. It tta> too funnai anJ tcK> »4cadciiuc. The finai punluct, the graduate, was 
familiar ^\ith hteratiire, hioturv, <ind.intKjUL .^ubjcctb, but \\ac> divorced from the practical 
aspecto of life and fi.ociet>. Student intercut \\a» nut being oaticfied. bince not all i>tu- 
dento v\cie Jcotined to be foreign mmir^ttr.-*, tiic owhoolo had the tauk of bringing them 
back to realities of Hte. 

'Aith the explosion of s^^. lentifu knowledge, it wac» fcit that p<.-opic \\e»-e needed not 
oiilv fot higlier training, but aUo for training in tiie middic ground. I'eople were getting 
an education, and not all v\cr<. dcc^tuud newt ril> for higliei education. A form of tech- 
nical or practical cdu^.»ition v\a.>> needed. I he people started with the idea of how they 
would like a c>vhool, and thi^ ochooiwa»»i gcn». ral polyteciinic ochooi, *i dream that people 
had from ()ctober 10 17. That ^\ac the dream, and tlv pen^pie feit the> really needed that 
kind of acluwl. Ilnanci»ill>, thic» wa^ not to be. Hie new regulation read ten yearb of 
c>chooling and one final year v\herr, the otudentb would do praetKai v\ork to bring them 
clo:>er to the nece^:;itie:; of society. 

Sharp criticism w*!;, voiced, paying that th». ntwplan really did not oerve the purpose 
or do the job. It wi^ probably nior^ dt^^irabU to encourage parents and teachers to look 
for caLnto and br»inth thilJien off to opcviali/ation ao .^oon ao the^e talents or interests 
were revognized. Parento ^aid, "1 tlnnk my child hai> a talent for music, but you want 
to make oomc ^ort of craftsman out of him, »ind 1 know he will not like it or be happy." 
There uere many more ;;imilar exainple.s. 

\flei approximately four yearo of experinientation, compulbory scnooling was re- 
duced to ten vcar.,. In 1*^75, the fir^t rebultb of ten-year compuloory ochoolmg will be 
known. 

Soviet education e.xtendo beyond the classrooms of the ochooU. The extracurricular 
activities tire oriented toward ideological ind(/ctrination and the molding of tne boviet 
map, however, theu are aUo m*iny non-political activities. There are children'^ theaters 
and nationwide clubo, &uch a» the \oung rechnician.^ and the \oung Naturalists. ^7. 118) 
An ibtabliohment of Pioneer I'alaceo provider a range of oocial, artistic, technical, 
recreational, and hv>bby activities, government ou^.port of theoe activ ities is extensive. 
Three popular extiaeurricul ir groups are the Octoberibto, Pioneero, and Komsomols. 

The Octoberii>ts are children who range in age from eleven through 10. Tlie boys and 
girlo arc provided with experience^ th<it center around an understanding of people around 
tticm, a rec>pect for teacher^ and adult.-*, a knowledge of the various \.ork activities done 
for the benefit of children, and the realization of the nece.-^aity of practical work. Nearly 
all youth are members of thi:; group. 

The rumctrr* range in age from 10 througl. 14 and have activities housed in Pioneer 
PaLues. These palaces <ire center^ foi cultural education where values are instilled. 
One would expect to oee luxurious surroundings in these palaces, and one does. Ninety- 
five percent of the youth in school are members of the Pioneers. 

The Komsomol.', range in age from 14 through *8 and are a political organization. 
Their respon^^ibility is to the community. Approximately iiO/^^. of the children in school 
are members. 

The Octoberistrt, Piu^.^ers, and Komsomol.^ play an eminent role in the moral up- 
bringing of otudento. Nunierou.^ technical <.ctivities are available through these groups. 

Theie arc iiiany Soviet educ<itionaKu hj»'V*.meiita of the U^TO's. Three of the major 
accoinplislimento deal v :th curriculum. Llementary ^ehvyol la covered m three years 
rather than four. In the fourth year, .students begin to study separate subjects and go to 
different teachcri>. They also begin the .study of the elements of algebra. 

The sciences have more content and a logicaleontinuity m the curriculum. A nation- 
wide p.oject enlisted the aid of professoic-., .^cientiot^, <ind utlieis knowledgeable in 
phyv^icc,, mathematic.-*, and .-science to wr'te book » for. -school use. In 1972, books appeared 
which were written not by people in education but by pex)ple in a pooitiun to know of all 
the advancements in the various rields. 

Advanced coiir.->eo in .-^cienee and humamtieo have been introduced m the secondary 
Schools. Teachers come from other ochooi.-. to instruct the advanced .-.ludents if special- 
ized teachers are not on the staff. 

Polytechnizatum of the curriculum has been the dominant theme "f official party 
directive>. \\hile inextrie<ibly a p<irt of v.onip'.iUory general education, definitions and 
modifications of polytechnuation c*m be examined. Let us investigate the thread of poly- 
technic education in the total fabric of Soviet education. 
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POLYTECHNIC PROGRAMS IN SOVIET SECONDARY SCHOOLS 



The concept of pv^lytcchnic education ha^ cxi&ted aincc the inception of the Soviet 
htate. The m&taUatiun of the concept into a workable form svithin the curriculum has not 
been as i>uccei>i>ful uo one might expect or imagine. The principle^ svere based on the 
Marxist-Lc?ninii>t Joctrine of Communi&m, which propo&ed a greater effectiveness of 
education if taught through manual labor. Three elements conbidered basic to education 
Were mental, physical, and technical. The technical can be described ab polytechnic 
education, or the knowledge of the dcientitic basis of production and skill with the use of 
tooU. Nadezhda Krupskaya, in her writings concerning education, seemed to set a tone 
for polytechnic education in the I920*s. i>he emphasued a close relationship of education 
and labor. When first conceived, the term probably designated a type of teaching which 
familiarized students with basu principles of production processes arid provided students 



with the skill with which to use those tools. The establishment of polytechnizanon had 
finally begun. However, the lack of shop facilities, equipment, and laboratories hindered 
a complete polytechniz^tion of the curriculum. Unwittingly, theoretical learning was 
t^ushed into the background unless it had a direct application to practical work. Dissatis- 
faction with this viewpoint grew in the 1930*o, since the education that evolved seemed to 
be nothing more than vocational training. The program had grown to contradict the basic 
thoughts of Marx, Lenin, and krupskaya, Regardless of the proper fact or rea..on of why 
the central Committee changed its atand on p*jlytechnj'~ education, the original approach 
was lost or at least temporarily tabled. The 1920*s was a period of experimentatioii 
and showed much interesr m Western ideas, especially Dewey*s theories of "learning by 
doing" and James's philosophy. The empluois in the I930*s was on a traditional academic 
curricula and conventional teaching methods, polytechnic education wa& lo rest for 20 
years. 

In the I950's, the Party Congress proposed to undertake again the realization of 
polytechnic educatiun. The Nineteenth I'arty congress in 19^'^ ordered a reintroduction 
of polytechnic instru*.tion. One of the moot out^^tanding features of Soviet education had 
been the estabiishmci of the relationship of general and polytechnic education. To pro- 
mote education divoiccd from a mastery of the natural and phyt>ical sciences had a de- 




Museums in schools ore oriented to ideological indoctrination. 
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Studenr in secondary pol/tcchnic class learns basic machining skills. 



tciring effect on th^ undvrl)^^; pMncipUb of p^jiytcchnic instruction. The previous plans 
had failed lu prepare fullv cutnpttcm pv'oplc in thus ospea. Tuly technic education in the 
1<^50'» camv to mean that theur\ and application are interdependent and must be equally 
v^nphasized. It v'.ar> a.-»MiiiK>d that to be effective polytechnic courses had tu include voca- 
tionnl training, (5:28) 

At the centralkvcUplan^hadtubc iiKide for the improvement of laboratory facilities, 
a reviuction of tinu for book karnint; in Tavor of instruction b> doing, providing shop 
facilities, and making agrieultuial and indiL>trial training part of school. Thus meant 
teacher retraining, rewriting r»>llabi, iind developing new teaching methods. A prolifera- 
tion of literature appeared r»ugge.-^ting how polytechnic Knowledge could be included in 
many sch(X)l .^ubject^;. The change vva« slow, as you might expect. 

"The xMinistrv of Lducation of the KSFSK (Russian Socialist Federated Soviet Ke- 
public"), in cooperation with the \tade-my of Tedagogical Sciences, de.signed an experi- 
mental c»yllabuo in poly technical education and introduced il in 5(H) of i:,s schools in 1950- 
P)57." (2:257> 

Korol .■>tates that the la. k of shops and .-^hop equipmenr v/itii to polytechnic education 
hindered the total impIement,»tion ut the program. Air>o, tne inability to pr(jvide the 
necessary nuiubci of tcather.^ with a polytechnic outKx/v hindered total adoption of the 
plan in secondary schools. (5: .^2) 

l^olytechnic education wao a treniendour> adventure «ind thrust of efforts in preparing 
>outh for vocational purp<*r>er>. The i*u>umcntut polytechnic inr»truction in the secondary 
ocliool .netting moved oluwlv, I hi^ iaa> h,ive prompted Kimislielie\ to taKw more vigorous 
action in establK->hmg .>ueli instruction. In U^'H, Khrur>hehev announced that work was an 
eo>->ential part of u I uuimunist r»weKtv and that the c.ehuols had departed from .Ma rxist- 
LeninL«.t principles, otudcnto .should have more labor expe nences. Parents, teachers, 
and government offieialr* aL>o felt thiit .->eliuoling wa.-> divorced from the realities and 
necec>>itier> of life. The Oetobei 1*^)17 meaning v»f polytechnic education wa^ again coming 
tu life. The term would take on the meaning of "work-stUcl>." (0.1U4> An eleventh year 
wa^v added to the euruculuin in order to provide more work experience for the student. 
rhi-% wa^ to be made universal in l^Ho. A^> polyteehnie education war> i ede fined by thj 
partv ( 4>ngr< sr>, > Acre the uiethod-% of impleincntation within the schools revised by 
educator-?. 
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AfttT tlif y<.*n adi!ui (u tlu uu rictiUim, parents, ttiicht r.s, and government 

officials felt that the |)lan wa.s not doing what it wn^ expected do. 

Several argumunt.s agaijK->t the LU\cn->t'ar ."><.houl art \\orth nutmg. Tirst, more 
capable stuJents were lu.sing one school )Ciir on their vwiy luhigh^i edULatiun. b^Lond, 
work experienLeb that otudLUt.s denvn.1 s^t^tK. nut av-^ valuable a^ fiiot imagined. VVurkrio 
•Ahu wert a^oign^d otudLntj> ^.umpLuncd that the> cuulJ nut meet pruduction quutao hcLaiis*. 
of the added rc^xjnoibilituo. .>tudLnt.->, un tht uth^r hand, did nut .->cc the total production 
puieoo. IIk^c v\trL but a f t v\ of th*. man^ <.umplaint.> vui^cd by thu-»e LonLcm<.d. ^1.20- 
40) The goal uf jx>l>tcLhniL cducatiun ^^-Uich caiiu tu life wa^ the jviuimg of thcor> and 
apphtatiun. While guid^o Acre \witten nhu\\iiig how the appluatiun euuld be made iruiii 
theurich, the >hurtagc uf equipment, oliup;>, and laboraturieo pi evcii^cd a realization of 
this ambitiouj? venture. 

The prohluii conccrninx; the UevLlv|)mK.nt and mipl^-mentatiun uf <.ificient pulytcehme 
edu<.ati»^n wao disL.uo.->ed vMth Mr. Brunevehuk, iXputy Chief of tlK l)epvirtm<.nt uf Method- 
olug) and Curriculum uf the Ministry uf l.dueatiun of the K.b.l .b.R,, Mu^cuw. tie re- 
affirmed the Suvict po.>>itiun un p^>>lvt<.chnie cdueatiun. He stated that Ihv problem i& cum- 
pU' <itcd fur iiiiiny p<.\)pk and nation^ seeking nuUitiun&. In tiic buviet I niun, .^emi-skiiled, 
okilUd, and highiy-okilkd manp<>^\ei art needed for induotiial and aj^rieidtural produe- 
tion. !^h>oieal la\\.->iua.>>t be deiiiun.->trated witlimthe eui rieulum wtier*. tUv-^ ean be applied. 
Further, phvsical la^o un whieh pulyteelinie edueatiun ^an be ba^eo muot be isolated, 
Iho re.->p<>ns->e miplied that future endeavuio in polyteehnie edu<.atiun \^uuld be gruunded 
in ph>sM<.ai lavv.-, wh<. u tht\ ean l)e applud t«> aid in indiistnal prudi vtiun and fulfiUmg 
agriouiiural expectations, two major problem area*^. 

I^r<.^entlv, pol>t*.*.hnie edueation in oeeundar) sehouls generally meano performing 
variuu.^ pruduaum pra^.tn-e^^ and Ictirmng to use tuol.-> common to wouds and metals 
fabrication. Prafting may be included in this category. 

OBSERVATIONS OF POLYTECHNIC PROGRAMS IN SELECTED SCHOOLS 

*>hup eour.Nt.-> wtre offered in furnu-> ^giades) fuur through eight in Schuol ,^4 loeated 
in VW'st MM-^tou, \\u fat iIuie-.eon.-^u->teduf five ruuni.->. The futiiig shuj. contained equip- 
ment and loulo fui in.->truetion in hand prueec>.->e.-> in iiietahNurking, A aiiUing shup e un- 
tamed otveral milling maehine^, and th<. turnmg .-»hgp euntained iiiei d lathes. A loul- 
ruom \Nai, loeattd ne.ir th*- metal rthup.->, A juint r> nliup wa^ ^quipped ^\ith vs^wdworking 
benehe:N and a wiiiet> uf Aixjd^Nurkmg tquipiiunt. Uk hand tuuL«> at eaeh beneh, square, 
mallet, and rule, appe*ired to be hiind-madc. MiodKr Mu.^tuw .>>^.huol had a ba&ement room 
fur csliop in.->truetiun. There appeared tu bt m adequate ;>uppl> uf mate>ial.-> fur the vari- 
ous shopt;. The projects were skillfully completed by the students, 

i)tliei oehuuk-> vioited contained t.-otntialo uf nietalwurking and \\uud\^orking, Draft- 
ing vsas otudied b> buth bu>.-> and girL->. c>iilr> in c>everal home eeunuiuies elasses were 
observe^d designmg dress pniierns to scale ptioj to .-Newmg them. 

Iextbook.-> uned bv the ntudento in di.iftmg hi tlu vai iuui> iurm.> Aere judged to be 
v\eil organi/ed. I extbiM.>kr> are inexpen.->ivt m tht r.S.S.I^ and are revised every five 
>earo. "Hk drafting Ixnjk u.->ed in the.->t venth lurm, whieh was ubtamed iruin the t\hnistrv 
of I, duration in Mo^tuvv, tu.->t tippruximatch l-K^nt^>. Hu lxn>k used m the eighth form 
cost appruxiniatel) 20 etnt.-^, U astern edueati" -> generally agree that tin. euntent uf lext- 
l)ookvS superior, while the purchase price is inexpensive. 

The uniformitv of eurii*.ulum, ttxtbuuk^, .ind methtids are ehaia<teri;>tic of boviet 
edueation. '! hu>u ti*-alh, one can LApt*.t U* fmd the stope and sequenee of courses the 
.->anie throughout the t<.n form.-s ui grad<-^>, K*. alulu allv, however, oUt e^ a find qualiltitive 
differences l)ei\\».\n v->*.houL>> lo<.ai<.d in urban .^.nttji -> <ind r^chools locate/" in rural areas, 
Schvx)ls are spon->ured b> <.ni<. rpricNt ^ *.>r c^u*. m1 agent u.>. Tue extent to \^hieh a school is 
.->ponoor<.d tai; .au.^e qualitative ddf<- rencco. ,.jxmr.urs of schools, whether enterprises 
ui other ^-.ueial igeneie.>, eau and du provide vquipiiunt and material.^ that ean set apart 
and enrieh .■>c1hm>U. \ Moseuv\ ->eh^H>l in a f<tUae -maiiufae turmg area, for example, may 
be' .->pon->ured quite diffe renth than vi .^ehuol in are»i v\he re electrieal heav^ equipment 
is produeed, \ .■>ehool in Novusibii.>>k ne»,j tJtiugorodok ^Aeademic i ity) may have as 
a sponsor an insiiiute de^'oted to n\>eauh in ilu hvelroforming of metali-. 

shop v^urk in v^iAids and iiutaL^ Ucsuallv began in the fourth form and advanced to the 
eighth form in the .->einKik-> VK->ited, \ ari<ititm^ and di-^eKp meies in po' teehnie courses 
oeeurred in speeial school.^ where foreign l.inguage in^^truefiun vvas stics.->td. 

Uepreoentatives uf the Leningiad I'edagugv in.-%tituie iep<.>rted that witranee require- 
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Typical school in Moscow. 



mcnti> v^crt being modified to attract more men into teaching. Polytechnic teachcrb com- 
pleted training in inbtitutea whc*c cAperiencc could be gained to supplement the pedagogy 
requirements. 

There have been many cxpeiiments, changes, and counterchanges m polyteelmic 
education m the secondary bchooi&. The follo^ving are aome of the accompliohmentb and 
shortcomings as viewed by the author in the selected schools that were visited. 

Accomplishments 

1. Shop classes and drafting have been added to the curriculum. 

2. Drafting is studied by *x)th boys and girls. 

3. Centralized planning p ovidcs bcope and sequence to the i>econdary school cui- 
ricula. 

4. Textbooks are rewritten every five years. 

5. Provisions for teacher retraining are provided. 

Shortcomings 

1, There is a shortage of shop facilities, equipment, and tools. 

2, There is a shortage of schools. 

3, Polytechnic curriculum centeri> around production practice^* but neglects other 
components such as management and personnel practices. 

4, While knowledge ha& been structured m science aubjectb, the btructunng of poly- 
technic subjects has not taken place. 

5, Tliere is a shortage of polytechnic teachers. 

6, Financial outlay for equipping shops is not available. 




COMMENTS 

Free and univeri>al public education at all levelb ib a national policy in the U.S.S.K. 
CduciCioii is vii wed by the Communiot Party ai> the proce^a for the foiniation of a Com- 
mur.isi state, llie .accomplishment of this end can only be rcal:.:ed through the formation 
of tho new Soviet man. 

biudentb in primary school kam their native language or Kuoaian, a foreign language, 
mathematics, natural science, geography, history, drawing, ringing, handicrafts, and 
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physu li villi*. ativ»n. i \ 2h'.» TupiL^ U.»i"n c>kilLs m lunJuraftrt through the U5e of fabrics, 
paper, and c.ir(llK).ir<.l. 

.>ecoixlar\ h<.lioi)L-> .uU Utiiatuu, ia-^tory, nuulumatuK-., gt.\jgraph>, ph>Mc.-,, «.hcmi.s- 
tr>, bioio^y, foreijin language^, and nuiitars iianung, Iht. curriculum is largL, and the 
discipline IS strut, .-jtudtmt.-s must actually knuv^ tht. subject before the\ arc pas.>ed. .Stu- 
dents work at the frontiers of knov^ ledge at an carls agv. Mo^t VSestem observe rs ,-,ay 
the Hvstom yields results. 

\fter -seven year- >)f .^^lioohng and hawng attamtd the age of 14, a Soviet vouth has 
votitpicted ^>even Vearo of luatiiematKo, foui sears o! biology, t^^u year.-> of physics, ime 
year of chemi.->try, three yearo of foreign language, and v>ne year of dra^^ing, Uegular 
c»econdary schooi:> offv r vM)rk training ui induotiy or agriculture. ,shop experiences include 
ivorking vv<ib aictair» and v^oods. Ihc purjx>.>c of the practual v^urk k-> to learn productum 
.practices. 

The ij> comnutted to educatum a.^aniean.s of national progress and advance- 

ment. Kvcry kader, v^hlch includes Lenin, otalin, Khrufsliche v, and Brc/hnev, ha;> vigor- 
ously sup|X)rieM general and polytechnic education. 
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Technology Assessment: 
Implications for industrial Arts 

Donald P. Lauda 



See. 2. The Congroi hereby finds ond dcclores that: 

(o) As technology continues to change and e;(pand rapidly, its applications are: 

(1) targe and growing !n scale; and 

(2) increasingly extensive, pervasive, and critical in their impact, beneficial and 
odverse, on the natural and social environment. 

(b) Therefore, it t% essential that, to the fulle»t extent possible, s.or»>eqoences of techno- 
iogiwal oppiications be anticipated, </nderstood, and conside'td m determination of public 
policy on existing and emerging national problems (Public law 92'484). 

Vhi^ lass c.-^tabh-^tuOl tlK i)(fui, iif K^hiKjIop A.s;>vSMnent on October L\ l*)72. 
^lnLO that tinu, tlu ..i)n». ». pt i>f Kdiru>li>g\ A^.-,^ ,>MiKnt i IA> ha.-, been vNpani.ied and is 
currontiy a new ar..a i»f in inan\ univci;>itics. At Uk .same time, a ^roat Jcnl of 

<.onfuMi)n ha> arisen, ^kn^y. i%*.v*.ral nu\s vxivst fur I ^, as vsel! a^ an International 

->«KU'r\ fi>r I ei.hnt»Ki);\ A.-,s». ^^nlent. ihi^ P*'P*> f ^ulltra»t thi. Jj.vclopmcnt of this niuve- 
nu nt, Kk'ntif\ thi. function tif th*. \arunis ageni. ii..-^, and ..un.sidvr tlu implications for in- 
du.strial arts: edui.>ition. 

Ihue >iniK<.^ iif input provided inuvh of tlK content for this paper. Number one 
v\a-N the I ir^t IntL rnatiunal ^ ongr*..-*;* on Technulugv A.'>^se^^nlent hvld at The Hague, The 
Netherland:^, from Max -7 tt>June2, I C >, Uk vsritvV vsa.-, in attendance at iU\> Congress. 
Nuiitbv t tvso A.,.-, a |>«.r.sonal intersuvs ^Mth Mr. \nd\ t hmni of th^. Office of T echnologx 
A.^>e>.siuent on Mauti 2^^', Number three vsa.s a personal interMess vMth Mr. Jeffrei 

l ormanof the Offue *if UehniiK>i;\ X.^sv.s.sment and I ureea^^tin^; on March 2^), 1074. llie 
switer vwshe> to eNpre.-.-s iius i;raiitade tuMr.i liinni and Mr. I urman fur their a^s^^^tanec. 

DEFINITION 

Uu ge'neul teful, leeimolug) As.-se .s^^nie nt, iuis been u.-Ned KkkscIj to iiuan »in> ur all 
a',peet> i»f fi>ur t\pts i.if lA. poliej-uriented, i.-N.sue - or lentid, tee hmilogy -oriented, or 
methtnloli»^>-iirientLd, All jiroups Viure a ^entiai theme; tlk identifieatiun of '\->eVond 
urdi r** and i>the t indir^et effes^t.-, tif teclinulu^i*.al innovatum.sand the u.-^e of thi.s informa- 
tion tu iinpruve- di-euion making iin the .soeial ti.se of te'elinoloi;\. When Hep. Lniilio Q» 
Daddario pri>po.«,ed tiie CJffiee iif Uehnolog\ A.-^.s^.s^ment on Mur^li 7, M)67, he di.'fined TA 
in this manner: 

Technology A>ie>in^ent o form of polic/ re^orch which provides a bolanced appraisal 
to the policymaKer. ideal!/, it is o »/stem to as^ the right questions and obtcin correct Ond 
timei/ onsweri. it identities pulic/ tiiues, as^e^ei the impact of alternative courses of action, 
ond present* finding*, tr is a method of analySii that iystematically apprOiSCi the noture, >»g» 
nificonce, stotus, and merit of o technological program. . . . (It) i> designed to uncover three 

types of ^.onsequen^,e> — dei»rable, undeiirable, and uncertc! To assess technology, one 

hos ro fstabiisK cn.'^e ana citect reiotionihipi from the action or project sources to the locale 
of Ine coiuequence). . . . The function of technolog/ assessment Is to identify (oil impocts 
and trends) both short-term and long-range. . The focus of Technology Assessment will be 
on th«c consequences that can be predicted with a c«sefut degree of probability (I I, 10). 

< ountie.ss definitK»n.s have been offered ^^meethI^>tlme. lo the ssriter, TA represents 
a s^^teniatic, eonipfeh-.nMvj. , and value -flee an.u.^i.s ufthe con.scquencc.s of a technology 
that is introduced, extended, or nu»dified. 



HISTORICAL DEVELOPMENT 

Ihe eoHecpt i>l iechni»log\ A.s»-e.s.^iiient nothing nc^v. A.s.se.s.sme'nts of inventions 
anii lnnovatlon^ iiave aKva\.-s taken pU\<i, Adriiittvdl>, the.st \vire initiall> very ^rude and 
Acrv utili/ed to jud^e the effce tivetu .-.s of %vaf impK iiient-- or the profitability of new 
tecnniques. None liiele.ss, vver> Uhti, produet, and innovation was evaluate'd in some 
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fashion, i'nlorumit. 1\. ..nl\ ilk pnnMrx i ffn> ivjIuateJ, jnd countlo.ss numbers 
to suffer tnigt. human mai>»nu\. I Vi-n UkI.u, in tho .so-c.ilUd modem era, every 
human suffer^ (unn mis-ust^ of out icchnologv. 

\< the jxnnwh of our icvhnolo^i,.i| ^orlJ pn*>'ri>s>ed .ind r.mdom mvcntu>n and mno- 
vition gave way to systematic efforts, the need for uu)r^ detailed a.s.se.vsment.s became 
apparent. The industrial rivolutiou bnn^ht formal op|x>>rtion into the limelight, \\hn:U 
V. In j forerunner ofthi multifacetidnatureofTA \\v arc .seeing: todnv. Pixiple consciouslv 
riiM-a i-xuc> vvfueh Ai-nt l>e\i»nd piofit. Iliex^ |.m,-/s wvn human .safet\, human \\elfare 
ind hunum Jignitx. Karl Marx a.i.^ prolublv tlu forerunner ^^he^ he poimed out that 
tevimoUw ha.s wial and Cultural ramifuation> bcyMid the fir.st-tirder effects. 

»*nfc»rrunatelv, our Mx^ietx failed to undertake formal a-.se.sMiient.s and watched as 
failure after failure n»r».id Uch into iruverMble situations. Ihe u.se and mis-use of DITI 
is A prime e.xample. It tiH>k 100 years for ^.ouetv to identif\ the danger.s and stop its 
usajje. I \cn prior to the >ynthusi/ation of DDT, group:, were .ivailable for handling 
assissinem-. In Is^t, tlu Tranklm Institute ^wis .i>ked to inveMigatc Ixuler explosions 
resulting in ^^i»rkable legislation 22 >.ars later. 1 ater on in that century, the National 
\cauemy 'if NcunCi- ^^a. farmed, but a.^ked for adviee Uny infrcquentlv to make a \\orth- 
\^hne iinpau. I \\n todav. according to Var> C oate> (M, Oi,, ia luu'heen performed in 
fedeni agciwies onK m tlu .m-iksi of narrow ^on.si\leration .. .only a few studies can be 
CiUd srrioUN uumpt>, .ind mo.t of tlie^e have been performed outside the federal 
govemiiunt. 

^ U was not mini the UMW^ that indivldual.s and groups took action to formulate an 
earix warning -\ ^t. m.** .\U inber.s of the l!ou>e ( ommittee on .Science and Astronauncfi 
rii-ed ^.oiutrn ovt r tlu dange lous ,sidi effeet.s of technology during the I9()0\s. This 
Ofmei rn v\ in rai^, J bi».au>e the role of »exhnolog\ playcil an important role in the legis- 
lation unuer thor . oik id. r.u ion. On October 17, the .Subcommittee on bcience, 
Kest jrch, md fKvelopment published a report that examined the >econdary Impacts of 
technejIoi^KMl miiuvations. This re|v*n ^^asthefir.-^tto u.se the term "lechnology A.ss^ss- 
nu m." Hie -.uKomnuttei \\a> wiiuerned with topics bucli n.s unemployment, pesticides, 
ix»lhui*>n, exhaustion of re Nouret.s, radioactive wastes, and the invasion of privacy. 

(m \fireh l^ir, Kep. Lmilio r), Oaddario proposed the creation of a leclinology 
NsstN^nuTit Hoar.!, lie raUed^^on^,. rns about the |X)pulation explosion, f.eedom of choi*;e, 
the iv>we r t\{ technology , and tlu t that science and technology had becoL.e a \\ay of life! 
Needless tt^ .ay, tlu 51 s- billKm of public and private fund-s invested over the past decade 
Influenced his thinking, ' his proposal n .suited in the publication of three reports pub- 
lished bv threi different groups. Nationil \cad..my of Sciences, National Academy of 
I ngimering, and the I egislative Keference Service. Armed ^Mth these reports, among 
«*t:urs, f>addario's subcommitte-e held hearings on lA, exploring the need for legislation 
»HJnng thi- peritvj, man\ meetings ^ere l>eing held throughout the \\orld to discuss the 
ix^iential t>f r\. The Organization for I conoinie tVwperation and Development met in 
IMrl. in l*r2. That same xear a meeting x^a^ held in .Milan, made up of reprcsentatue.s 
from \ MO, \s|\ and the International Institute for the .Man.i^enient of lechnology. Dur- 
ing tlu very san)i monUi that the .Milan niecting took plaee, tlu Hiird ^\orid Future Hc- 
se-aro!) conference addressed the topic in Bucharest. It was .ipparent that I A vias an 
international concern. 

\fter nunun>us pn>|xis.ils and .micndnivnts •.\ere made. Public Law 92-484 was 
signed by the Pnsidem on(Ktober 13, ^)72. Ihis lax^ created the Office of lechnolojiv 
\ssessrncni. ^' 

!^^u other im|)onant groups Aere fornu-d during this peruxJ. Ihe first International 
society lor l echmWogj Wessnunt ^^as formed with offuei* in 1 he Hague, W.ishington, 
and Montreux, suit/e riand. On Ma> 27-June 2, l*)7 i, this group held the Mrst Inter- 
naiional C\mgre.>.s on IVehnologv Assessment at Ihe Hague, Ihe Netherlands. This con- 
ferinci ^\as .ittendej b\ 22^ per^ms from tx'.enty eountries. Over papers were pre- 
-^eiited, C(»Vinng a wUk spietrimi of a».ademie discipline.s, industrialists, government 
olficiils, student.-!, and citizen activists. Ihe ^^riter, ^ho ^^as in attendance, was par- 
Ji.ularh impressed v,ix\\ the interest expressed v^orld-vude and the niulti-discipline 
approach pn)posed bv literalh ever>' presentor. 

The other group v,[\lch was formed during this perioo is the leihnolog>' Assessment 
and rortvast office, located in tht IX partnient of C online r.c» I his office published its 
f'**-' miteriaU in .\!u\ i)f l^^"), foIluvM*d bv a subsequent puhiuation in i)eceniber of that 
same ve^ir. Hie function of this office and the OT\ is as follows. 
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OFFICE OF TECHNOLOGY ASSESSMENT 



The K-* ^Mthin and rtv^ixmc^ibli. u> xUk Ic^i.slativt branch .>f t!i<. rnnernment. nii,'> 
IS only the thir<i * pk \Ua\ < ongr^..^.-* ha>'«(.t up an indcpi-ndcnt <.ntit\ within ilw K^u^lativc 
branch to >ervc a;> ovmi mcd-*. »\uhm thi.-. juri.^dKtiun, thk ol.\ \\ai> given tlu «^hargi. to 
provide. K^nis indivation<« of du ptobabic bene ficial and adst r.^t. imp.is,t.s of the applica<- 
(lon.* of teeiinoKigN and to Je vt.iop otlu r ^<x}rdinat(. inforiiiati«.n ^vhuh could a>hi>t the 
I «mAlV^^. specificalK, U K to: 

1. Identify cxijting or probable Impocts of technology or technology progrcmj, 

2. where po»IbIe, ojccrtom couic-ond-effect rclotion^hip}; 

3. identify oltcrnotive progroms for ocSieving requisite gooU; 

4. identify oiternotive technotogicol methods of implementing ^pectfic progrom>, 

5. moke csTtmotci end compontoni of the impoctv of citernottvc methods ond progromi^ 

6. present findings of completed onolyso to the oppropnote legislotivc outhorities, 

7. tdenttfy orcos wheic odditioool reseor<.h or doto collection iv required to provide odequote 
wppoit for the ossessments ond estimotes; end 

8. undettoke ^uch add.tionol ovsocioted os.tivitie> o> the oppropriotc outhorities moy direct 



X^-^e^^-^mcnt awtivitur* und*. rtakcn bv the tJfficc ma\ be initiatcJ u|Xrti thk requc>t of. 
iii the khaiinian iif anv .-^tandm^, >pei.ial, ol seket voiiiiuUtee of cither IIou>e of t!ic 
I. 'in^n..^>, or of ati\ joint voittiitUtki. of the ^ ongre.^.^, acting for huii>elf or at the* reque'>t 
ot iiiK tanking iiitnojrttv uikiiiber oi a ina>)rity of tin coiniuittee mciubei.^, ^2) the Hoard; 
or i U ihe nirccti»r in con>ultatum with tlie^ Hoard. 

Uk iv*.hnolog> V.-'.se'^.'^aicnt Hoard con-^i.-^t^ of meinbk r> made up of (» .•»cnator.'> 
*V niKtioruvN r*. pr* ^i-ntar.v^..-* nunoru>^, aad a nonvoting Director. Ilie Chairman 
ivurfentU %tn. I ihvard M, Kenned)* i> .-^klcctedbv the Hoard, buUie >he must be from 
'hi ikiu;*e iif Kvpci.~>e'ntativi..^ during ^ ^i. n-nuiiilH ikd ongre.^.^e.^, and the Vice Chairman 
mu'.t Ik tu»m th*. other Hou-**.. Hie Hoard aL-»o ha.-, a Direk lor (currently Km ilio Q. 
i>addariof ^\ho is app*Mnt*.d b\ thk Hoaid fi»r a 0- year term, a iX'puty Director, and a 
.--taft. hi addition, th*. Boa id ha.-« an Vdw-^orv ouiiv^il made up of 12 members ^sith .stag- 
gi.ri.J -i-ye-ar ter^l^. len of rh<..->e mi.mber?> mu,">t be from the public sector, eminent in 
one oi mor*. fii of the phs.'>ual, biologual, or .^ocial vSClenee^ or enj;«ne*ering, i)r e'N- 
pcricnwd in tU^ adnimi>tration of ti-^hnoiogKal activKu.-*. One member must be the 
vomptfoikr <*KnK ral, and th*. I2t)i p*.r.-'on mu.-^t be th*. l)ir».ctor of the congressional Ke- 
>eMrch ^ervie'-e of the Library of Congress (11,6-^). 

iHi Kbruary 12, 1*^74, senator Ldward M. KenneMy (I, 2) announced the fir.st six 
ar<.a.'> «if investigation by the (JlA ac^ f*>ud, cni. rgy, the occan.->, material.-* icsource.s, tech- 
nology v»nd international tiadc, and thk bioLqui^-al^nwy ofdrug>. I ran.-»portation problems 
are also being konsid^red for a.-^scs^nient. A> of March 2*>, 1974, the only .•^tudy being 
%ione i> on*, on the bioei^uivaicnvy of drug,-*, ^shuli d*.j.igned to guarantiee thk bioequival- 
^.nce of drug> ttiroughout the vountry. .Mthough the tiffice rcccued only $2 million of its 
>S million budget due to it» latk opening datk, it expe*.tet! that for FN 1^)7S the full 
million will be ^T.inred !o vMTk in the other rirea^J. 

Ihe IJIA a*.tually act.^ a.-, a hai.^on group bct^scen t,ongres.-» and the a.->»cssinent team 
Ahull i> contracted. Ad ho\. ta.'>k forces wiii carry out tlie actual a.-»se ment,->, .since ilic 

b\ ia\v vannot operate any laboratoru.">, pilot plant.->, or te.-^t favilitie.-^. The Office 
iiiav ^.ni\.i into ciintrawt >vith any p*. r.-^on, firm, a.->.-.ociation, wonKtration, educational insti- 
tutum, or Aith anv agency of the t'mtt d .stat*.s, \Mth any ^tatc, territory, or peis.session. 
\-»>i^ran*.e !•> ai>o to be pri^vid^d h\ tlu General Accounting Office, the t oiigres.-^ional 
Ke»>earkh Se rvice, and the National scie-nee I'lHindation ^hen practical. 

\lt^ igh the OT\ >taff is currently U» in number, it i> expected to increase to 
approximately 4<> ni^.■nlber^'^. Ihi^ gr*iup Aillcon'^td^.f propo.sal.-> ^'liich revolve around the 
.lua^ pre-uou^ly mentioned, -cnator Kennedy ha> announ>.cd that interc.->t i> beginning to 
be genkrate-t for a;>:>c>-^nK nt.-» on food production through the influence of >enator Hubert 
ii. liuiuphrey, on aitcmative cne >upplic>. the ocean as a resource through the influ- 
en^v of senator Lme>t I . llolIingj>, natur*ii re.Miurces. and int*. rnational trade. Hovvevcr, 
the>e a^^e^^ment koniract:> have not been submitted for bid a.-> of thi^ date. 

OFFICE OF TECHNOLOGY ASSESSMENT AND FORECAST 

The commerwc i^epartmcni recently instituted a new program called the Technology 
-id»es&ment and F o recast Frogranri. This was established under the Office of the Assistant 



(11, vui). 
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Secrctar> for S^icnvc uk\ U».hnulu^v .»nU ^uiu^ntutcb a ncv\ information -source for busi- 
ness, induc>tr>, .mJ tht ^uvtrmucnt. Ihc prujjrain vva& initiatcJ tiiruugh the efforts ot 
\lfrea C. Marmor a.«> a rc&ult of \u> rc.->t.arch v\hilc a Department of c.uniiiierce fell<n\. 
Ho is currently serving as Director of the program. 

\ basjo premise of Jit program it> that the changing pattern^ of patent aciivit), nov\ 
lisrec! in $S,000 j}ubclas^,es, v.an be an accurate indicator of technological activity through- 
lUit the vvorlJ. It canbeu^eJtu help appr.ii.-^e the cun^pur.itive technological strength> and 
vvcikno^ise^ of the United btatLj> and compttitt\,t tradm^; nation.^. The program ha> t^^o 
basic objectives: To identif> thoix. aaa:» of tcchnolog> in which a m^U profwrtion of the 
activitv ir* of foreign origin and to c»potlightarca> of technolog\ cxhibitinij unubually rapid 
over-all growth (17, 2). . . / 

Several factors .support thi;, prenii.-,e: f or a patent to be granted, the law requires 
that the invention be neu. \n> dgmficant technological advance u.suall\ \\t\\ be the sub- 
ject of ^ignific.int patent activit>. Ccncralh, the costs of obtaimng a patent are expended 
only in the expectation that the> vvillbe recouped vMtii a profit through the commercializa- 
tion of the Invention (17, 3-4^. 

Since the cost of filing multiple appli».ation.>> to gam patent protection in a number of 
countriov; is expensive, it i^ normalh undc rtakenonh for the more- .•>ignificant inventions. 
The Hnited States is almost always one oi the countries in which a patent is sought. 
Residents of over 100 foreign countries have bought and reccivc\l patent protection, 
roreign-origin VS. patenting has mcrea.scM from 17 " in 1961 to 2^/, in 1971. It is ex- 
pected to rise to an average of 31^" for the ."ext five years (17, 4), 

The data in thio program consists of over 11 million U.S. patent documents, cla>sified 
into M)0 broad divij^ion^ of technolog> called dab^ei,. These are further subdivided into 
S%000 categories of technolog> called :,ubcla.->»ec». La^h >ear approximatelv 250,W*' new 
I'.S, patent Jovumcnt.-. arc added to thic file. It i.^ this flexibilitv that will make it po.sMble 
to swdy tlie interdependence of patents, technology, and ihe economy. 

In one of the .sample reports done in 1973 ^17,* S2> a technological grouping concerned 
with "\pparatus for bpmnmg Yarn" revealed that foreign nationals have received an 
average of 72^, of all T.S. patents in that grouping over the last three year>. This figure 
is almost three times the 27^, 6harc of patent.^ foreign nationals ha\i received over die 
last three yearo in all technologic;* combined. The foreign .share in this area k> prc jected 
to grow over 90^" in the next few years. 

When broken into it;s component subclas»e.>, the specific area of "Open hnd Spinning 
of Yam" vvas identified. In thic area, the foreign share k-, somewhat higher than that of 
the primary' grouping, and the rate of over-all growth ks conMderabh higher. 

Pventually requests for information from thl^ program ntt take man\ forms. For 
example, the u^cr ma\ vM^>h to have data on factors .such a.>: over-all growth (rate at 
which patents are being added to an area/, foreign .share (percentage of patents in an area 
obtained b> residents uf foreign countrIe>^ e.stent of government »wTior.ship (percentage 
a:5signed to the T.S. government at the time of ls^uancc^ country k>rofi!es (effo"t that a 
country is devoting to different areai>/, K D expendimreb, and i xport-import figures. 

\Ithough this program is new, juc*t a.'^ i.> the OTA, it ha.-> valuable- information for use 
by the governmental and private elector. I\cision-makingha> been enhanced by the iden- 
tification of trends and coiuparative efftirt.-. throughout the world. Thic vmII become in- 
creasingly important at a timiu when other cointries move into ^ne new technologies and 
as the number of multinational corporation^^ continues to grow. To >erve this need, the 
program will provide regular report.^ on those technological areas exhioiting, or expecvcd 
to develop, significant activity. 

IMPLICATIONS FOR INDUSTRIAL ARTS 

\s educator^, we mu»t be conct rned with cur rent and future societal concerns, ^hl^ 
becomes incrcac>ingly important a^ ^e develop technologic ally at a frightening pace. Hie 
environmental movement of the paot decade hac» increac»ed our senMtivity to the conse- 
quences of an unchecked production and conc^umption j,%&tem. iViliiam D. Uuckelshaus 
put it most succinctly when he stated: 

Too long \n the post mast technalagtsts were euphoric about the future of mar.— tcchno- 
logkal development was tlie master and receisred total dcdlcctton. Tcchnolojjy, today, must 
be responsive to societal gools and values (6, vm). 
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Phi.^ s.Micm»-iit imi'lir>% I h'»-*t i»f tth»*.li nui^i Kconu a parr of tht curriculum of 

toilay. Mianc ilA,4, S^'s » noUil tututi^t, i>olat< J-^i^utal pn*bkm^ thar iuu.-»t >uiJicJ 
in our public schi*»>ls, scwrjl li-^tcJ bdou which rt. iato t4> V\: 

1. *. risis of the cri>t> iThc ac^uiuulauon of<.ri>t>in thi^ par»t .^cwn or eight ycar.-> , 

2. nisugrccmfni o^vr the "cooJ life." 
ITif value crisis, 

4, I ,K*k of a future- focused rnlc mi ice for youth. 

^. ^nxw-n^itiviu to chan^mu: pattern^ t ^ur\i\ il In iianor. 

i>. Naive u^c of tlie tt.'Chnoio^v, 

7. Threat to the biosphere. 

B> ver^ R iturt, lA aJdre-^-^t.-* it>^lf to all t»f tht.^t i.-*.-*ue>, .-^iiKe it i?- huiiian- 
oriemv'J, fuiurc-orunt<.-J, t^<.hnM|t»i;\-.iricnttd, valuv-ortcnt^. J, |>r» bk ni-oruntt\l, anw 
muUi-Ji,--ciplinar\. 

If ttc rvfei Kick to t!ie Ji.-*cu.-^ion of ihcUlA, >ec that thi> office ha.s solated 
^e%vn ar^a-* of m^c^u. ut»»n. vi tht..>c .-^evvn ar^.a^, four relate dK<.ctU to the field 
indu.-^rrial art>. lhi.?.\ lu, tn*. r,i\, mats, rial.-^ r«. ^uur*.e>, tc^hnolo^v and international 
trade, and cran-.|Xirtation, VMitttier w*. uali/^. itoi not, tJu a\«. rag<. mdii>tM>il art> teach- 
er Joe> a^r>e»»K*iit^ in tlu,-**. ar<.a.-*, nowev<.t, UM»-t t<.a<.lKr>-* fall iniu the trap that lia.s 
jtt>pardueJ the p«jteiuial for a liuniant. >i»cKt>, lhi>i«>ou: t^luctan^c t»> addi\.->,^ our- 
>el^c> lo 2nd, >rd, •ttli...orJ5.r <.tin,-,».qaenct.,-H, hwk for a^.-^e^^-^nKni.-* uhieh appease 
a-; a-c teachers *Aithoat concern for al'eriiic societal v titles. 

I vi-n t^.'aviii r> ^\ho pjote^.-* to u^t a .-tud> of te<.hnolog> a.-» a dL'-^.iplme ba.^^ neglect 
thi- con.t.pt. Ukv Jo i?r^ijundoa>>iri.iccto Uk v-st\idt.nt b\ tea<.hint: hiin a!x»ut the latc.-*t 
tiNhnoli»«!\, buj dt» a di-^^v r\tce b> den>ingthe student tl«. rii;!it to nuk,. ^ro»-mipact 
an:il\-i^. \n impU rttll ^ervt todarifi thi.-s point. In tlu area of tran^|>ortation, uv 
-ra.U r-.pv- ni enainj.^ from a technual .standpoint. Studt^nt,-* karn a number of p^y- 
vhom*»t«ir --kilN, voonitivt .^kilU, and eivn i-entun* into the afft.*.tivt domain. lIo\%ever- 
It t\t ^%pecc thi iii r*i ft el ^onfortibk m a technologual >ociot\., and if v\t expect them to 
be kn<iAk-J>:eibie ^iti/<.n>, tmi^t allo^ thein tht fre<.dt»ni to consider otiK r factor.-*, 
l or tMinpiv, whvn dor^ the student nev\ en^m^^ in tt rm.-» of ecoloiiical impact 

e.*:., U'- ind noi>s » Alien ^-h^ he i>k h«»w the new t<whnoloii\ affett> the lli^h^^aJ. >j.s- 
len; «Uiit ibtmt their effect on eldv rK pvr.-on^' \Miat about the intt mational efftci* 
ihe>e fti;c^ti.>n^ inipK a multi-di>vipiinar\ appr*>ach, and thi.-* i> uhat tlK -tudi of tech- 
n«*|oc\ ail alxkut. Ilu^ i.-* ^tlut a realistic educational .-system is nil about. 

Ihv mJu^tnai ar:> tta^htr nuw bt concerned about l.\ technique, and ju.^tifiabl> so, 
^m^e It ^an m\o|ye elaborate computer ^muilation,-., ,-*tati-tical anaK.-o, and techniques 
\ .l to bede>i)med, However, in the final anal>.>i^, tht ^wi>,-* Imu-^c-Aife of a lA .specialist 
Aa-" pr«»babU ri^;ht when she .-^aiJ, l\ i> m»thinc but vommon .-en>c." Ue mu>t involve 
our student-, with v.«imm«>n>en-^ m*»i>. \ith«iui:hth\ re i.> no central method for wonductin^ 
I I \, >tudent^ van foli«iw ^e^eralba^K >te-p.-a> :he> du a.-.-e.->.^nienti-. In simplified form, 
thev ar.', 

1. PcNnirlxi of the ctjess.'neni losk 

2. Gcnerofc a description o? the icchnologJct 

3. Gcncrose a dcscrJpiion 3^ socieial ifnpacts 

a. vdaei end goots 

b. cnvironmcnicl 

c. ue'fnryjrcpHSc 

4. Identify cpti^ni 

5. Come I-* canclysions (3, 19-22) 

\our --tud'.-nt,- wiil find a wh<ile host of new e-halUn<e> through TA, Vor example: 

1. \^se>s impacts in >f>ur communit> ^e.g., pnrk or highway location*. 

2. \s.-es> the utilization of natural re-ouke> m >our labor Uorv (e.g., wood, metal). 
\ A^-5c<s events in ynur school ^e.g„ noLsc pollution, traffic flowK 

4. Studv the O T\ and follow its impacts. 

% ^tudv lau.s which iffect the utilization ot technology in your community, 
nf cour-ic vou, a> a profe-^.-^ional cd»icator, Aillhavc to bceomc familiar with the con- 
ccpi nf T\ to be JtJle to assist yo\it j>tudcnt.sp 'Ac all vmII need to take another look at our 
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own value sv,-»tciii.^ Mmi'. ixpi^i io*.haniit tho.>t of othoib. With thus in mmd, the 

wntci' would make the f(»IlovMn^ uvoininonJationji: 



1. The AIAA jhould oddrejs »rself to the concept of TA via o monogroph, conference theme, 
end workshops. 

2. A general session should be held or the 1975 convention on TA. 

3. Tccchef educorlon insrltorions sho^^ld begin t^ offer experiences with TA at all levels. In- 
sefvice trainln9 for current reochers is also needed. 

4. Multi-disctplinory erforts shovid permeate all attempts. 

Uentwortli i:idivdj;e, who .>pok^ at tht IblA C on^^rcss in Holland last year, and who 
also spoke at ;he Atlantu C'it\ Conferen^t ^AlAA), .stated: "We won't have a beautiful 
•iocietv until we have beautiful pt\)pk.'' Thus i< what T:\ is all abt)ut. Once a holistic 
concept of assessment ttcchnulo^i^al, tducatumal, et al.theconie.s natural for ali humans, 
we can e\pec? to have that "beautiful society." 
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An Introduction to Studying the Future 

Earl C. Joseph 



In tlu.-> paper, the otuUv of future wiii be introduccJ. It will touch upon a riiinber of 
aUcrnativ^ pu.->.->iblc future r>v.cnauuj> u»mg liumanc tcchnului^\ and dj^cuc>o future ticndb, 
alternative.^, and mandates for industrial arts education. 

i ducatum\-> priiuarv parpt)^*. i.^ to pr^pat^ .^tudcntc^ for the futuiv that thc> \\}\\ exist 
in during theii lif<.. nuc^ m\oive.> bcvonkuig ht*.iat*. oi th*. tutun^ jx»j>oiblc and indudeb: 
It Xonc^oincnt of the pa.-Nt and prc»<-nt, 2> I orcca^t^ of trends (where we are headed) 
and altt rnative*, >i \r>occv-^nKnt of jwo;»ibK futui^^o — making vibibic the opportunities 
the future offcr.-> and p<.)boibiv future tiircato andcrio^.^, and 4) Tlanmng, design, and man- 
agciutnt of the future — fo.ccaoting, goal celcctiun, mapping futures attainability, and 
directing change. 

")oeict> i3 nuv\ entering into an era ahcn it?> bar>K paraniL'rerr> are increasingly cap- 
able of being dvniimually diiected by ito a^eelc rated change ^tatc through choosable 
long-range gt)alo. hangc lo \.ver increasing in ocalc, range, frequency, and impact, 
theicb) giving ooe let* the up|x>rtunit> toiiiu^c e vcn more rapidly toward desirable futures 
— if v^e art Willing to otecroUchcNOcictalmuvenicnt. now have the forecasting, organ~ 
uational, .->>otenio dej»ign, and manage men t ttxjU to do oo. Needed is a new societal frame- 
Aoik, a piiilooupii>, tliat include^ knowledge iio>v obtainable about possible futures and 
rooted in and built upon pa^t knowledge ^^but i^ rde rented towards managing the |X)soible 
up^H>rtunltle^^ the f utu I c liar> to offer lathei thanpre^erving the paot> — i.e., pro-futurism. 
Ihe eooential fabiu of thio philoooph) lo counsel against the attainment of future dooms 
and maxmlIze^ the attainment of desirnble futures for humans. 

:>inee knovV ledge e*iUoto change, and oince our growth in knowledge is accelerat- 
ing, naturally oudi eiiai.ge will make the future different. Therefore, it is not surprising 
that the nature of niueli ui the future is eounter-intuitive to paot and present thinkmg. 
Uowever, the pn>bleiii vUueii e.\ii>to m our movement into the future i^ that our knowledge 
and cdueatii>n ha;> bttii almo,-*t .->olel> bar>edonthe pa^t and ple^^ent, thu^, we tend to make 
deeu.ior.T which attempt to va;»t the future into the mold of the pa^t. When wc sys^f^mnti- 
calU ^>tudv future pooj>ibilitKs, the me.-vsages and knowledge obtained are most often 
eounter-intuitive to the pa^i traversed. Education's new role us to provide an environment 
for :>tudento to bteoine literate about future po.soibilitie.-* by illuminating future alternatives 
30 that >oeKtal deci^ion^ tor the future, baoed on what is desirable for the future, ean 
become mtuitivc (see^ond nature) rather than counter- intuitive. 

But, vvhat part of the future l-> ctintrollableJ I he future starts now, thib moment, and 
e\tend> forever. I he future a.-» vie wed from today, any today, u made up of a multiplicity 
of poaible alternative future^ toward which we can move, with or without control. The 
tarther ahead project, the more aitemative.-> e.\iot. These alternative futures ean be 
con;>idere\J aa planning horuon» from which we ean select for the purpose of expanding 
our control ove-r the futures %ve bring into fruition. But before we can plan our control 
over the future, %ve niuot be aware of what part of the future we ean control. The future 
can be broken down intt) five ba^ic planning and contioi per odo an extension of today). 

Novv — the immediate future ^^thio year>. F rozen^ dictated by the pa^t, thus uneontrol- 
able and unloekable except by a major event — u.-^uall> a cata.^trophe. Present decision^ 
or aetion-* tiave little or no effect over thio time frame, however, minor choices are 
available. 

Near-terni/ >-^hort-term futurer> \neNt I to 5 year.^>. Largely a past-programmed 
future, but prec^ent erioio e an progr am. ->^)me change, thuo, incremental change |K>s&ible. 
Evolutionary advaneer> btconie por>.->ible to be implemented during thi:, time frame, but 
oni> partiallv controllable from today. IX-eioion© made today can eause major ohifts in 
thK-> time frame, but major efforts are required to bring about .->ueh dinnge. Policy 
etioiee^ availablt fijr ne^v program^, .->y.-»temr>, inotitutiono, and leader.^, once initiated, 
can cause impact in this time frame. 

>\hddle-rangt future.-> (5 to 20 year futures;. Almost total choice is available over 
alternative opportunities^ thio future offers — if awarenes^^ of alternatives exist in the 
present. riii:> fumre l-> almost completely conirollable and decidable today. Uevolution- 
ary change u-> impleiiuntable m thi;> time frame from directed evolutionary (small) 
vh«mgtc> initiated today. Almost anything imaginable becomes po.->.->ible to bring about; 
thus, the fuuire available in ihL-> tiiiK fiame l-> almo.->t totally inventable and shapeable 
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today. Today's dccN'ions can solidify this future. 

I on^x- rang e Jututx-. ^20 lu '^0 year futures). Opportunitich and, or crises are trig- 
gerable '.-jcedable todav fur tlu,^ future Man> alt*. rnatiVLop|)ortunitiub can be made vibible 
but are largely uncontrollable ^fn>m tuda\j» thu.-,, thi& fuuirt i.s pnmanlv opun to control 
to the future. 

Far futures ("^ years and beyond). L argdy invisible and un^ontrullable \froni today;; 
however, Utopian and distopian specula tiun alx)Ut its character is possible. 

Thus, the prime ranges forobtainingdcoirabk futurcb^tarti, today to give a measure- 
able control over the I to 5 \ear future and tut<il chuice <md cuniroi ovei the 5 to 20 year 
fuaire. 

\n environment of rapid change caui)c:> the tune- scale of the uiipact of change to be 
collapsed. Thus, the cutting edge uf the future now approaching ii> rapidly accelerating 
toward us (to the prcbcnt), rapidly bringing a future very different than even recent past 
expectations. As a result, the fabric of the past-present, its values, its culture, its tech- 
nology, its politics, throughout the v\urld and most institutions, is nppmg apart as viable 
new alternatives rapidly become operative. The insistence by man> institutions, and 
especially educational, on molding the fumre into the casts of the past is thus justifiably 
under criticism and being challenged. This acceleiation of change, causing considerable 
alienation tov^ard old ideas, is producing a chasm separating the near future from the 
recent past at an ever faster rate. Old assumptions and old methods, in earthquake pro- 
portions, are being torn down a& new ideas thunderously ripple througli society, soon to 
be replaced by even newer ones. Schools play a major role in this process of bringing 
new ideas and nc^^ inc^ights to society ^new to the public they serve; and thus are a societal 
force for encourac^ing ard speeding this process of change. In this role, they tend to 
transmit ideas from the past to the present. An emerging role for education is to add 
the dimension of t^n.-^mitting ideas from the future to the present (knov\ledge about possi- 
ble futures now learnable from studies of future alternatives). 

'ITic education institution, until very recently, did little to put education into the con- 
text of the future. That is, none systematically, ^scientifically; studied tlie future, otlier 
than by .-speculative gueScWurk, and thu:> forced the publics they served to correlate the 
past the> purveyed for relevance to and in the future. Most assumed tliat what was found 
good in the past was good fur the future, or that the future should be (or only can be) 
programmi^d from the pa^t. That an insistence Ujwn forcing the future into tlie mold 
of the past. However, today, with the forecasting tools'now available, it has become rela- 
tively easy to demonstrate through the e.xtrapolations of present trends that such "pro- 
gramming hindsight of society" leads to the expectation of many problems and crises for 
both near- and far-term futures. The mescapable implication is that such trends must 
be altered, if we desire to avoid such doomoda^ i»li paths to the future, and that the future 
must be considered together with the pa^t.' The high-risk route for society is to be 
driven along the trend paths dictated and programmexl in and by the past. This is not to 
imply that much of what is learnable from the past is not relevant and useful for the 
future. The determination of what to use from the past cannot be logically evaluated by 
knowledge of the pa.-st and present, without consideration of the coatext and environment 
of the future forccastable in which it will be operative. It is analogous to requiring men- 
tally sick patients to diagnose themselves. 

Past dreams, as signified m literature throughout the ages, for obtaining the gift of 
knowmg the future almost alway.-, picture humans with tiie capability of "knowing" ahead 
of time the actual future to be unfolded. Today, we have powerful forecasting tools giving 
us the gift of knowing the future, but ma very different sense than the expectations of 
the past. They are capable of allowing us to see ahead of time tlie direction of our past- 
present movement into the future, the opportumtie.-, and problems that such extrapolated 
trends point toward in carrym>; us to :>uch futures. Additionally, forecasting can make 
visible many other alternative paths that we cuuld take, other than the trends, to achieve 
different sct^ of mure dcoirable opportunities (and the avoidance of problems foreseen; 
and pointers to what wcniu^stdo. That is, knowledge now obtainable about possible futures 
gives an even more important ability than knowing ahead of time the actual future, the 
insight of vvhat's possible and thuo the ability to .select, shape (invent;, and control the 
futu re I 

Thus, the question, ' Why forecast?," is answerable. It may not be able to tell us 
specifically what tomorrow will bring, but in attemptmg to do so, it forces us to define 
our assumptions about the future upon which wc stake uur future and thus helps us make 
today's decisions. In the process, it gets theoe images (trends and alternatives; out into 
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the open toi [hibiiK. vn.v^, debate, luin^ic, and mipruvcnicnt tluu Jiiurt tlmIj. stir and 
loguat dcei^vhm input > lu obtauud tor u«»l in Ut.«.idin^ tlic futui\ under our control. 

MAJOR FORCES OF CHANGE 

t)porative m hocKt\ tudav andfur tht futurcare nunit ruuh forces ^Niiuh, when extrap- 
olated, cause the expectation of vc r> dtftcrcnt futures. In general, thc.^c forces hi 11 
crcMto 5iian\ shifts m society andiiavo httieoi no paj>t precedenee. Forces which are cx- 
pccttd to iiiipac't heauK on inctuc.tr> and ttau chan^t indu,^trial art.^ educatum are. 

Explosive growth of c/bernetic fields (computers and commumcotions technology) 
— Ropid ojtomotlon of mdk>striol process ond service industries 
— Notlonol ond multinotionol computer networks 

—Incorporation of 'intelligence' (smart devices) into factories, offices, homes, opplionces, 
outomobiles, etc. 

— Ropid tronsition toward "poperleis" electronic cofrmumcotions for the capture ond dis- 

seminotlon of informotion 
—Economy of scole tipping owoy from centrolized control towards distrlbuted-function 

locol control systems 

—A millionfold technological odvance m cybernetic technology is forecast to occur during 
the next 20 to 30 yeors 

Shifting geogrophy of ocquisition of resources 

— Couiing monufocturmg to move to notions (or areos) where resources ore ovoiloble, where 
cheop labor exi>ts, resulting m fo-cmg more automation of foctory operations to forestoll 
such shifts 

— Creoting rich notions from poor ono vIce-verso over o decodes time frame 

Ropid ond continued occelerolion of chonge 

—Ropid growth toword o multiplicity of crises (energy, moteriol, paper, food, etc.) 
-Rapid growth of new opportunities resulting from odvonces in technology 
— Increose scole oi impact of chonge, cousmg the requirement for most institutions to odapt 
to the future 

—Approaching limits In certoin oreos, especiolly energy ond resource usoge 

Emergence ond growth of multinotionol corporotions 

— Coustng need to redefine public ownership, perhops employees ownership stotus 
—Shifting internotionol competitive systems 
—Growth of world monetory system ond copitol 

—Emergence of internotionol copitol ond eose of liquidity of copitol 

Shifting notlonol policy potterns 
—Push for steody-stote economy 

-Visions of limiting growth, populotion, Jnd energy/moteriol usoge 

Increosing sociol overheods 

-Demands for outomoting sociol ond community services 

Increosing leisure time ovoiloblllty to individuals 

ALTERNATIVE FUTURES 

society in the l'.^. today at the tr<in.sition .stage, moving out of the industrial era 
into the po,-^t-indu.->t rial or eoiiiniuriication.-> er<i. The inipaet on industrial art» education 
Is, ju.st beginning to be pc reel ved, and tiie expect<itujn.-, for the future arc no^v being mapped. 
Ihe foUowmg s>een<»no:> are indicative of the otudiL> of alternative possible futures timl 
arc expected to have a drastic impact on industrial arts, 

\^oik\ popuiation today exceed.- \ 1/2 billion people, and the United States represents 
about <>, . of tills popuiation. As a nation, ^ve consume more than one-third of the world's 
available rc\sources. Tor most of the rest of the vvorld, their vision of the future is to 
achieve a quniity-of-iife materially equivalent to our.-,. ()l)viou.>l>, it is a foolish goal, 
both for us and tiie ^vorld, to continue to work toward »ucli high rates of consumption. 
I'or e»xample, if onl> two other n<ltlon^ of aixjut the oame population oi7.e as ours achieve 
our affluence, with the >ame cons>umption value .system, then less than 20Vo of the world's 
population ^ould consume ilK-V^of tiie world'.-, resources, leaving none for the other 80% 
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of the world. Ihus tbcrt is no Joubt for tho fumre that \vc must change our consumption 
hamts fioin the throu^awav .>ociciy" toward a "non-throw-away socieiy" attitude. 

fho Ixisic charactcrutK > of a non-throw-away society htenano of the future consist 
of ujiing technology which allows: 

Designing, building, and manufacturing rhings to last a long time 

-Structures whose architectural technology are designed to last thousands of years, which 

are modular, flexible, and adaptable to changing needs, pjecemeal u|>datable, etc. 
-Mechanical things like automobiles designed using fault-tolerant and self-repainng 

technology which allows them to be useful for hundreds of years 
-CTothes designed and manufactured using materials which last for decades, which are 

self-cleaning, self-pressing, and self-deodorizing, which expand with us as we grow 

taller, fatter, skinnier, etc. Clothes that incorporate technology for allowing style 

changes as new fads develop 

Designing such consumables for recycling 

The fcasibilirv of this scenario from the u.->l' of humane technology viewpomt is simply 
a matter of putiing into practice our knowhow and evolving designs for doing so Hie 
question is» is it economically fea.^ible. loday societv's economic value system works 
best when we speed up the process of getting things from rhe factory door to the scrap 
h-ap. That is, the faster this process can be achieved, the more we sell, and thus the 
more we profit. However, when we ask which is the mo^t profitable corporation, we find 
tbiu ir IS the telephone company. We don't owti our telephone, i nis industry has an in- 
cemive to desMgn and manufacwre the telephone to last a longtime, since thev receive 
their profit from renting it to us rather than selling it to us. Therefore, to achieve a non- 
throw-away societiil incentive, it takes only a single law to be enacted. That is, one 
which doesn t allow us U) owti the vast majority of things that we now consume. 1 he 
result would ^could be: 

Vast reductions in the use of more.-ials and energy for making things 

High?r profits (dollar) from providing services rather than from the sale of products 

Giving the total world the ability to achieve a much higher material quality-of-life 

There is no doubt that some formof thit> scenario for the future will become a way of 
life -and perhaps soon. When it does, the impact on education will demand considerable 
cnange.s, especially in industrial arts. Some are: 

Elevation of the importance of repair and recycling and their automation 
Implementing higher quality control and self-repoiring techniques 
Reducing requirements for labor in production activities 

Some Other scenarios of alternative futures include: 

Mining of space and manufacturing in space 

Vertical cities; a city for a few million people in a single building 

The communications era with wired cities/nations, substituting information transfers (tele- 
communications) for the transfer of people and things via community information systems: 

—Working at home 

—Education into the home 

—Shopping from home 

—Remote health delivery into the home 

-Electronic delivery of paperless newspapers, books, and magazines 
—Electronic money 

—Reducing the need to travel for necessity tasks in order to reduce society's use of energy 

The major features of each of these scenarios ib to allow bociety to do more with 
le«?s use of earth's energy and material resources, especially through the use of commu- 
nications technology. In the process, the need for industrial arts grows, smce each is 
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b.ibed lUc unc i*f imd^ luuiuiiK tcciiiu>K>^> — cvcii though niubt a^.^unic r^pid growth in 
the .lutuiiiatiun of xUk. [>tOK ^ nn*..-^ iiivolvid. iKAVi\.ct, tiic> also indicate that the number of 
pc\)plc required in tla iiidur>truii aitn vvill t.kshiic at the banie time that the profe^bional 
level of industrial artt; will be elevated. 

FUTURE EDUCATION— TRENDS AND MANDATES 

Ihe forces at work in rtos-iet) and \.*.ion.-» uf the pubftiblc futures they are bringing 
alxjut demand that education change, tu uuet tlie n*.idrt that we' now fuiebee. The alterna- 
tives and mandates for the future now loom large; .^ome are: 

Futorizing society 

—Providing a learning environment for student) to become literate of the future 
--Producing students capable of shaping desirable futures 

Humanizing societ/ 

'—Providing an educational system to allow »tudent& to learn to make constaictive use of 
leisure time 

—Providing literacy for individual and societal values in a pluralistic society 

Democratizing society 

—Jefferson felt that we needed mandatory pubUc education if we desired a democracy 
which wu^ cupoble of producing cittzen^ literate enough to tcll whether or not politicians 
were ly'ing. Ta achieve this goal, education must change and bo extended. 

Life-long learning 

— Ad«>lt education, m. era of accelerated change, the most needed students in the educa* 
tional institutions must be all adults 

—Reversing the trend toward an ignoiant society. If we plot how good education iS through 
the years, we get a curve that shows thot education is continually getting better. How- 
ever, when we plot what a person needs to cope with the growing complexity of society 
and the knowledge explosion, we arrive ot a curve indicating that we arc getting dumber 
and dumber, and that we ore now in an ignorant Society. 

Non-lock step education 

—Individualized education 
—Multiplicity af learning alternatives 

!*or sus^iety to achieve the.^e mandatcft for education, it would be far too cObtly if 
education continue. s the ^a\ education i.-, delive red today. Thub, to adneve desirable 
futurco b> imi^ietiKiiting thcDC mandate education mu»t turn toward the ubc of technology 
to automate much of the process. 

CONCLUSION 

Ioda> M>eiet> Ijn bu^^> building the ne^v worldof the future, and compelling arguments 
now e\u^t fur indui>trial art^. education to beeoiiie involved, to carve out additional new 
roles m the new poi>t-mduDtriai era that developing. Ihe (creative) uj^c of the past to 
aid ientitic-ba.->ekl Dpeeulationn about futuus for tiie purpose of creating more desirable 
futuie.-> ean certainly be a part of the virtue which we believe makes education a viable 
institution for the long haul. 

^tudie> of the futuri' thu> have many txeitmg implication^ for the American public, 
i ducation» b> informing the pubiu tib^nit the future, bceonies an institution for impacting 
!>ociet> b> tran.-^mitting de.^iraDie values from the future to today, with the ultimate role 
of cybernerKaiiy steering culture toward desirable futures. In this way, education could 
beeonie indiDpenoabie U> "programming future.-." (which it is already doing not in termb 
of the future, but by dictum^ from the pa^t). To meet thi.^ challenge requires that the 
educational in»titutu»n undergo con^idcr<ible change, especially in its expanded use of 
humane technology. 

Or. Joseph is a Staff Scientist ot Spciry Univac, u v^i^iting Leetuicr at the UntvcrSity of Minnesota, and 
a Futurist-in-ResIdence at the Science Museym of Minnesota. 
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Teaching Future Technology 
Through industrial Arts 

Arthur J. Rossor 

I he approach to the topic uf teaching future t*'JmoK>g> ^oM be very \MUe and varied. 
Historic illy, excluding the la.-^t ten vear^, curruuUim J<.\cK)piuent.spt'Jialiht.^ have advo- 
cated a Aide variety of apprua^hcb to u^.r tver-pre.sent problem of relevant curriculum 
for the studenr-? in the middle and secondary scho^^'s. 

The Bonser-Mossnuin approaJi of the 1020\n wa.s revolutionary, but not futuristic 
in any sense oi the word. The Uamci concept of technolog> of the iate I940'b and early 
1«>S0 s yielded a ne\v futurt-dii .^cted approjch, but it never iv)oked at the future realis- 
tically except through Kcsearch and Development, 

\11 of the major curriculum developments of the deeadc from 1960 to 1970 spoke in 
regard tc the question o^ teaching future technoIog>, but none showed how to do it. For 
example, the World of Construction and the World of Manufaauring from the Industrial 
\rts Curriculum Pioject devote an .icti\it> and a reading m their materials to the topic 
of Uie future. Hie text relates to construction in the year 2000, only 20 years away, 
students tike * Buck l^ogcrs (or a Neil Arr^strong; view of prefabricated units, environ- 
ments in the o can, out in bpace, or in an encapsulated city. Tlie World of Manufacturing 
also contains a cluipter dc\oted to the future and its technology, I lie students of IV74 are 
e>c|x>soa to the use of computers and automation. My challenge to you is- How can we 
teach future technology in our industrial arts courses today? 

I believe tliat as we teachalwutourtcchnologieal pa.st and present from fire and tools 
to machines, materials, and processes, we should strucmre our curriculum to reflect 
the future and its technology. 

\tasi of you arc probahl) wondering what content you can add to your existme cur- 
riculum to make it more refkcUve of what ib to come m the next 30 to 50 years." What 
technologies can or should be .studied to reflect thobc of the future? \ou must remember 
thot most industrial arts tcach*'r^ today believe technolog) includes woods, metals, draft- 
ing. :-.raphic arts, electricity, and power. There are also in this day and age of ours a 
small number of innovative teacher^ who believe and demonstrate (practice and preacn) 
future-oriented curriculum such as conimunicaiion technology, construction technology, 
and power technology Mil in the broadest sense), 

I et's not talk about how one goes about dividing the curriculum, but rather the content 
that anyone can put into it as a supplement. If you are seriously interested in a total 
curriculum nbout the future, you need to conbidera curriculum which suits your needs as 
a teacher and molds your content into a preventable sequence of activities, 

let me suggest some specific content that one might consider as he looks at the 
technology of the future. The content areas to be considered in this proposed curriculum 
of the future arc power and transportation, communication, materials, environments, and 
structures. Others might also include computeri>, .system^ engineering, metrics, and 
energy sources. 

Future technolog; is in abundance today in the area of power and transportation. 
Many industrial arts program^ toda> MuJiy the c:5tablishcd experimental power systems. 
Very few, however, do more than talk about the promi:>mg or .speculative systems. Ihis 
is where the jction or activit) will be in the \ears to *.ome. Let's look at a few of the new 
experimental engines of It)74, These include the NLKVA, the JhKNAkb, tiie SIU-WOOI), 
the KAVF.UT2, th- ISCIU'DI, the MALl.OKY, the WANKhL, the FlU.ON l-l.YhK. and the 
KKOV, 

The NI'KVA engine i:> a flying nuclear engine, Itv name .stand.s for Nuclear Ungme 
for Rocket Vehicle Application, This engine ii> the outgrowth of research on the KlWi-A 
and the IMioebus IB, The forerunner Phoebus hab the potential of more than 0,7 million 
horsepower. The NKKVA i^ a chemical engine. It is powered b> .streaiiib of pure hydrogen 
gas. If a NI:RVA engine were u^ed on the Saturn V, it is estimated that the ro/ket's pay- 
load could be doubled (6, p, 249). 

The JLRNAHS engine i.s a type of rotary engine with a triangular roior inside a 
trochoid housing. It is a .single -rotor engine which work.s on a four-stroke principle. 
This engine through its gearing alli)w^the i>haftto turn at one-third the rotor speed. Phis 
is just the opposite of the Wankel principlcb, However, tliKs engine has high torque at 
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Km j,pe(.\l. foui-,strukc i>inglc-rutur |x>\^<.r plant proau^.e» the same number of 

poV'vr impulM'.s pti ouiput->haft itvoliittuns ac> a »-unvcntional j>ix-»->lindcr engine (6, 
p.210). 

Vhe5LL^^0C)l) engine i> another variation of tlK rotar> prin^-iplc Its unique feature 
lb tliat ihe cylinder block revolver, ^^hile tlK main shaft is driven. The pistons in this 
cngme number six and really don't reciprocate but actually orbit around the main shaft 
b> moving .30 degrees in each direction, Tht compression stroke on one side of the piston 
IS tl.o pov^er stroke on the oppoijite side. This tiigin^. op». ratts on the two-stroke prmciple. 

The kAVLKlZ, like the MAlXUK^, has a van.-t>p». piMon. l.ach axis in the engine 
has two bets of vanes \^hlch continuous!) change relative positions. There are four com- 
bustion ehanibers which produce four power impulses pei output-shaft revolution, A 61,6 
cubic inch version of this engine produces 20{>4^h.p, at 4000 rpm (6, p.209). 

I he MALLOlO is another rotary vane engine which has 16 working chambers. It 
tests out in an experimental iS5-pound model to develop ovtr 400 h.p, at 5000 rpm. An 
unproved model made of aluminum is producing hp for each pound of weight. It weighs 
80 pounds (6, p.207). 

Another rotary engine rival is the rbCUUPl, which has four curved pistons in a 
toroidal track. Piston action is not continuous, so t\^o toroids are needed to achieve the 
tour-stroke cycle (6, p,208), 

l,aeh of these previous five pt>\\er plants i^excluding the NLU VA) are contemporaiy 
rivals of the^ VVANKLL or the principle of KC engines (rotating combustion), 

i^urtis VS right m this country holds the most practical patent on WC engines. Their 
lX)W'er 'weight ratio is better than any piston engine (6, p. 204), 

rhe I K ("ON I L^ hK is an external combustion engine which uses a fluorcarbon (ex- 
panded) that wan be condensed and recirculated through an energy -producing heat cycle. 
The engine is ^i) cubic inches m size and needs no transmission. An auxiliary engine 
of about IS tubic inches runs the condenser fans. The engine itself is a tyrotor and runs 
on almost anv tvpe of fuel. Propane appears to be a very clean fuel (3, p. 39). 

1 he last power plant to be considered is one with the greatest potential for the future. 
It i> known as kKl>V, which stands for kellcr Koto-Oscillatin^ Vane machine. This en- 
gine runs on steam, but can Use almost any gas or liquid. This engine or converter could 
be Used with steam, geothermal, or solar energy systems. 1 don't think Florida Power 
.ind Light company executives would be interested m it if it were not potentially promis- 
ing (4, p. 90) 

tould also >tudy about electric vehicles, other steam-powered vehicles, gravity- 
vacuum transit systems, tracked air-cUshion vehicles, gyropo^vcied veiiiclcs, hydro-foil 
and air-cusluom-'d air vehicles, or HbGT ^high speed ground transportation). You might 
also look at a wide variety of space-oriemted vehicles, 

uno miglu study, from the fuel point of view, sources of power like liydrogen engines, 
magnetic fields, liquid helium, fuel cells, solar cells, nuclear energy, chemical arc jet, 
magnetic plasma iron |x>wcr plants, rocket, gasdynamic explosion, and thermonuclear 
fusion. 

lliere is a whole mass of curriculum material related to the super-batteries, lliese 
are of a variety of types sUch as, nickel-cadmium, silver-zmc, zine-air, sodium silver, 
lithium ehloride, and organic electrolyte. The potential of these various superbatteries 
is limited only to their cost of production in quantity. 

Let Us move from the power area to that of communications, A concept of the future 
when I was an undergraduate 15 years ago was the picture telephone. Today the picwre- 
phone is almost a reality. Kesearch and product development have brought this concept 
into reality in a short time (I, p.288), 

1 he whole uorid is brought closer together because of the increased use of comniui;: 
cation satellites. How many industrial arts teachers relate or explore ti.o concept in- 
volved in lelestar II, for example? Ihis satellite, which helps w^rld-wiJ. :ommunica- 
tions, weighs 17S p(.unds and ii> 34-1/2 inches in diameter. Its power comes from 3,600 
solar cells on its surface (I, p. 298). 

Think of the many other forms of communication concepts one might add as enrich- 
ment to hii> curriculum, the laser, the computer, three-dimensional television, super- 
inicrominiaturization of electronic components, new purer electronic equipment materials 
produced in zero gravity space. The possibilities in the .ii^a of communication arc only 
limited by the creativeness of modem man. 

As one talks about the future, he must also consider the materials that he may be 
using. V\ ai the exotic metals of the I970*s be the common n^etals of 2000? Will new 
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nuuona!.s be introduota xUm man Known obout for ycMrs or even centuries but his 
technology was pot adv.mvcvl enough lo produceforcoinmercia! use? Think of the revolul 
tion that haj; oci-urred in the tcxtiU nu!ustr> with the introduction of some of the new svn- 
t^K'tic materials, especiallv |X>l>estcrb. What will be the fabrics of the year 20()0^ Will 
they be metalUcs or plastics' 

\y human body will also be a large receiver of new materials and even old mate- 
rials in new forms. \ new program on television. The mx Million l>)llar Man, may not 
bo unrtMi. Uierc are many materials todav being u.od in tlu human body as replacements 
for oKin tussue, muscles, joints, bones, and arteries (1, p.J8(>). 

nie automotive industry is also looking to new materials for the future. 1-irestone 
IS experimenting with cordless tires. Inventor^ are building plast:c wheels that are 
stronger than steel, half the weight of magnesium and eight times .stronger - a true wheel 
of the future (,•>, p. 18), 

\^ man develops better and safer ways to travel, he will also develop whole new en- 
vironments and structures within diose environments. Man, today, is discovering these 
now worlds. You know most of them by name. They include land, ocean, and space 
What unique problems will face the man of 2000 as he .seeks to live on land, under tlie 
water, or out mspace' You will notice that 1 have dehberately left out life on other bodies 
in our universe. If you arc interested, try reading the temh and eleventh chapters of 
C>hariots of the Gods bv Hrich Von Oannikan. i . 

What will the structures within these new environments be like, as compared to 1974? 
» k1''T'/,'''^' ''''^ American furniture be like the Victonan house of 

the h)(X)s> Many leading authorities, the Wrights and others, believe that one type of 
structure will be the air stricture. There are three major types in existence today- the 
air- supported, the air-inflated, and the Inbrids. A good example of the air-supported 
is the lelstar Uadomc, Tliis ty^e structure lb an air-in- air-out system. It must be 
securely anchored to the ground, n^ade of anairpro^ material, equipped with blowers for 
inflation and air loss, and entry and exit by way of air-lock devices. 

The second major .>ir structure i.s like the pavilion at the Olvmplc games in Japan 
In thi^ type of structure, inflated tubes hold the top in position and give it its shape This 
type structure is much n.ore flexible, since it lacks alUhe requirements of the air- 
supported except the need for blowers to keep proper pressure in the tubes. 

The last t>'pe of structure i>s the hybrid. The side walls are of more traditional mate- 
rials, with the roof in some form of an inflated shape. 

Can you imagine enclosing several acre.s of New Jersey'.s open fields under a eiant 
greenhouse and having a four-crop year (2, p.93)? 

These are just a few ideas to stimulate the industrial arts teacher who wants to be 
ready for the future and its technology. We, as industrial arts teachers, should hold the 
key to unlock the study of technology in the year 2000, Do vou hold that key? 
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Sci'nario Building: A Method of Studying 
the Future of Industrial Arts 



Robert J. Gelina 



Till otud> of the future han bci an art.»i of intcrc\st to educators, and more spe- 
wifi<.all> to industrial arts cducatu*-, un the college and univcrbity level, I he majority 
of efforts by industrial arts edueatofs h.ive been foeu.se\l on the i>t\Jdy of the future Ubing 
industrial arts as the medium, 

\ methixlulogy identified a^ "S<.cnano Building" ean be utilized to btudy the future 
of industrial arti*, A dii>tinetion which mubt be made m order to understand the use of 
the scenario building technique i» that *t *>anbe utilize\l to study either the future of indus- 
trial arts or the future ia industrial .irti>, ITius dibtmetion i» L.xtreniely import'ant when 
^ne vicws the individuals involved m the otudy of the future and the desired outeomei^ ui 
the scenario building technique. 

\ number of teehniquei> can be u»ed to study the future. The two mobt comnion tech- 
niqueb arc identified as regresaum or trend .inalyaiband the i)elphi technique, Tlie tech- 
nique of regrcbsion ur trend analysis ut.lize.s f.iets which can be eoHjeted from withm a 
^pccitic time period .md projects the outcomes or occur renceb which may materialize 
in the future. In contract to iIk tr_nd anal>»i» teclmique, the lX;lphi technique utilizes a 
group i»f Karmd r.<^hol.trs to project future occurrences. The individualb chosen to project 
future trends are those luost generally accepted ab expexis in a specific discipi.iie, wlio 
have the greatest potential of accurate projection. 

The technique of scenario building *-an be defined as the development of .i specific 
oct of projected fada or occurrences which arc most likely too^eur within a given time 
frame, occnariu,-, can be developed to be realistic, ba»cd upon the projections of many 
cxperto, uhik at the saiuc time they may be totally hypothetical, based Uf-jn the imagina- 
tion of a single individual. The development and utili/.ation of the scenario building tech- 
nique incorporated in the study of the future of industrial artb was babed upon many 
Collectable facts and attciiiptc\l to poriray the future as realistically as pobbible. 

The technique was used with university seniors in a course entitled 'M.ducational 
Foundation.^ of Industrial Arts," The course included the historical development and 
present trends in industrial education. It was only logical, tiierefore, that a btudy of the 
future potentials of industrial arts be included within the course, 

DEVELOPMENT OF SCENARIO 

The development of a rc.ilistic scen.irio presented a number of problems to a group 
of nei>ph>tcs In the area of the study of the future, Ihe group was confronted with such 
problemr> a.s. What year is the scenario being developed for; Where can we get informa- 
tion about the specific year m question? What are the major factors that must be con- 
sidered within the total framework of tlie scenario? 

The questions came from withm the group, and the decisions relative to bcenario 
building Acre thobc of the group, I'hc following facts emerged which were the babic 
foundations upon which the entire scenario building procebs wab to be based, 

l"he scenario was to be developed for the year 2000. The three major factors which 
must be considered relative to industrial arts education in the year 20U0 are: Society in 
tlie future. Technology m the Future, and Education m the Tuture, Fach major factor 
wao to be full) developed *n a nciiiinar lasting approxim.itely two hours. All participants 
were to .-jpcnd oufficient time reading to i^_*arc an adequate b.ickground to develop ideas 
relative to each major topic, A scminaf outline was to be developed by the group one 
Week prior to the actual seminar. Upon completion of the seminars, the completed 
scenario was to be presented to the entire group. 

The development of the scenario was not the completion of the study activity, but 
rather the beginning of the moot important activity relating to the stLdy of the future of 
industrial arts. The scenario wa.-> as realistie as ean be expected from three weeks of 
reading on a topual area. The oources of input for the students ranged from noted 
autliors to laymen wriung ur speaking througli a multitude of media. The seminars were 
conducted by individuals withm ttic study group at the end of the third* sixth, and ninth 
Weeks, Fach sciiiinar concentrated on one of the specific major topicb, Tlie conclusion 
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Srudcm cmphosizing a point during the seminar on education in the future. 



of thv .->^.ininarr» .ilU>\vvd tiK group to p^oJtwtho\^ they felt sOLietj, tci-hnv)lugy, and educa- 
tion would fit together in a relatively believable scenario. 

DEVELOPMENT OF INDUSTRIAL ARTS PROGRAMS 

The organization of ?>rudy groupi> to duvtlop program.-> of indusstrial arts for the year 
2(H)0 \va^ again the re.>pon.->ibilit> of tiic mdnidualn ^ho had developed the c»etnario. I'he 
dcwioion-nuking proLt:ft.-> v^ai> concluded ^^iththc fvuiuatumof foux individual otudy groups, 
euwh «.unr>iotmg of four nKnibe*o. Iht otudy groups \^ ere to report back to the total 
group upon vompJ ♦'ton of an industrial art.^ program for the year 2000. TIil presentation's 
vvert tu bt. Jlvc loped around an outline eon.-^i^ting of the follow .ig, Philusophy of the* 
rrograin. Methodology of the Trograin, Content of the Program, facUities of the Tro- 
gram, and Relationship to other Programs. 

Ihe pre.->entation of the study group'& program for the year 2000 ^^a5 to be m accord- 
ance .Vith the K-^cenario ^^hlvh had been developed. Hk individual ntudy groups ^ere re- 
quired to pfer^e-nt and defend their p*"ograiik-» before the entire group, a^ ^vell as interested 
individuals who were invit<\3 to attend. 

PROGRAMS OF INDUSTRIAL ARTS 

The foUo^Mng tv^o pre»entation:> a e Akcteiic.-> of progranu-* wliieh Acre presented to 
the entire group. 

rKUCKAM NAMI,. General 1 eehnologieal Meehwinual Learning Currieulum (GTMLC) 

llblOlUcAL UFA LLurMI.NT. Hk timetable bet^^een 1973 and 2000 ^^a^ not an educa- 
tional Void, but rather filled ^itli i>ignifieant developments whieh gave birth to 
GTMLC. The developments a^e graphically represented on the next page. 

RATU>NALL. Hk changing rule of education ^ithin the society ha& caused educators to 
focus their effort,-, upon Jk individual ^itliin the educational system rather than the 
curriculum. Tlic C PMLc. ha^. found itr* rationale in the follo^vmg: A necessity to 
unde r.-^tand the chiinging society, the total development of the adolescent, the increased 
need for involvement during leisure time, the individual'^j need to explore and dis- 
cover, the incrcat^ed u,-,e of roie-playmg to aid in individual psychological develop- 
mo-nt; the need for the schools' to serve all age groups. 

.\ir, UK>iX>lA)CA. The teaching methodology incorporated by the General Technological 
Mechanical learning c urnculum i» coUAidered innovative in nature and has been 
made p^^^^>lble through the- ofgam/ation of the educational r>y.->tem. The following m- 
no^atioUft are utilized b\ the GIMI C. learning centers, material transmission, 
teacher.-> a» vourdinatoro, utilization of community as a school, and individualized 
instruction. 
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Seminar leoder (center) summarizing previous discussion by the students. 



EDUCATIONAL TIMELINE 
1973 - 2000 
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V ON 1 1,N I . The ba;>iw content oi the Gl Mi-C outlined as foiio^v.s, Hnergy Technology, 
I ran.->portdtion U^.hnolog>, c ommunication.-* Technology, Food and Drug Technology, 
and Ideology. 

i\< 11.1 HL.s. Hk' fa^.iIitK.-> of the GTMU con.'>K'>t of a centrally located learning facility 
and the total commtinity. Ilic i-arning facility i.-> utilucd on a proptirtionally small 
baM.n in <.onipan.«>on to thv u^e of the community a.s a learning environment. 




IMU)GK\M NAMh: Techno- Praxit?olog>' 

KA 1 IUaN'M I . Ihe program developed ba.->ed upon two prcccpt.s \vhich \^crc the avoid- 
an*.i' of undeoirabU lepcrcUbftion^ m the i^jpulacc due to the increasing speed of 
technological advance^, and to mow the indUfttrialart^ program from a vocationall)- 
oricnted program to a technologioally-orlented program, 

ML I lluixii ocA . I^c ba.sic methodology incorporated by the program iS idemificd as 
fuiloAo. I he u;>c of individual computer learning complexes. Continued use of human 
tea her.>, Ihe majority of karmng activitie\-> are carried out withm the community. 
The laboratory is used foi guided learning experiences. 

CUN I l.M . The ba»ic content of I eehno-i^raM.->ology laorgamzed as follows; Ilustoncal 
overvieiA of the development of technology. The .•>tiidy of the effects of teehnology on 
e\liication, government, research, and society; A study of careers, 

KAc.lLini.b, Ihe favilitie.-> utilized by the I cchno-Praxi^ology Program consist o. a 
number of >mall learnmg venter.-> andwomiuar.ir^ facilitie.->, Ihe community facilities 
carry the majority of the learning activitie.'?, 
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l*hc utilization of thu .sttnaru/ building tt\hniqut tu^tudy the futurt^ of industrial arts 
•vas not intended to develop programs for thc>ear 2000. The purpose of t!ic exercise was 
to aid beginning teachers in considering alternatives to the existing structure of indus- 
trial arts. The programs previously presented arc nut intended m> specific alternatives 
ipr the field of industrial art.-, to consider, but ratlu r a representation of the type of think- 
ing which can be accomplished by students preparing to teath industrial arts. 

The study of the future of industrial arte through the :>tcnariu huilding technique 
allows one not only to consider alternatives fur industrial arts, but also alternatives for 
the future of society, technology, and edu».atiun. Hit individuals who should be consider- 
ing future alternatives are beginning tcach^rr,, as they will continue to shape not onlv the 
field of industrial arts but the world in which we shall all live. 

Or. GcKno is on Associorc Professor ond the Coordinoror of Grcduore Studies cr lov^-' Store University 
Aues, lowo. 



Evaluating the Effectiveness of 
Scenario Building 

Edward C. Pytfik 

\" newiy-proposcd ttaching techniques or methudologies must be evaluated to 
discern their teaching effectiveness. Uithout such an evaluation, it is often difficult, if 
not jmposs^ible, to determine whether the proposed method actually is successful. The 
^ucce^s of the -ncthodo logy i» determined by its ability to a».complisk what is hypothesized, 
and most hypotheses center around one or a v.«imbination of three general statements: 

1. The new method or technique will expose the student to a greater body of knossi- 
edge than he previously had been exposed to. 

2. The new method or technique will allow thtotudent to mure readilv absorb a larger 
amount of knowledge. 

X The new method or technique will stimulate or motivate the student to a greater 
degree than did the traditional method or technique. 

The obvious implicatiun ofeachofthcoei>tatementsK> that the student will learn more 
when the new technique or method implemented, beenario ouilding, when used success- 
fully as an instrument to increase the amount of i>tudent learning, should incorporate all 
three of the general statement*; listed above. 

The actual scenario chat completed by the students is only one of several steps in 
the over-all project, albeit the final otep. Prior »o thi.^ otep, the topics and suh-topics 
under discussion must be rcstarLhed, the data gathered muot be diseussed and evaluated, 
and regard must be giv^n lu cuinplenientary and eontrary data found in interconnected 
topic areas. The research io usually atLumpliohed through a review of literature, and the 
data gathered usually is diocu.->.-.ed in a cerie.s of seminars. The key to evaluating the 
effectiveness of scenario building, then, i-. not only to assess the fiml step, the actual 
scenario built by the »tu.!cnt.-., but tu a»oL\,.> their preliminary steps of literature review 
and di^icus^ion as well. Thus, the evaluation will include assessments of student prepara- 
tion and student participation, in addition to the final outcome. 

When a review of literature is used in the preliminary step of scenario building, the 
preparedness of the students may be a.^sessedby determining the depth of their research. 
Thi"? can be accumpli.->hcd by requiring; that the students .-.ubmit selected quotes from their 
readings for each general topic that <omcs under di.^cussion. Ihese quotes and tueir 
sources may then be evaluated. 

In asses.>>ing the quality of the submitted quotes, the following criteria might be in- 
cluded the applicability of the quote to the topi*, under discussion, tlie lengtli of the quote, 
to determine if the full meaning of the author'^ comment has been retained by the stu- 
dent; the value or uorth in quoting the excerpts. 
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In aj>.-.<..>,>ui^ t!it ijualiU uf ilw .'.oufw.to aj>t\! in tht vis^quiaitiun jf the oubinxtu\l quotes, 
the fulkmin^ ^ iit«. i la tttijtt b*. in»-laJtd (itt. piof^«'>oiMn»ii pr».v-.tii»». the author holds m the 
field of tlK .'«ubje«.t tin f Ji.>* u.>.>ion. the exttnt isj rthich tht but»K or artiele Jcvoieti 
to ihv {>tuJ> K*{ th(. futuic. «l^lKUxwr or not thw bt>ok or artiek 'avo IidteJ in a bibliography 
supplied by the in»>cructor. 

Th»i» third ^nt».rion could tithtr raiae or lo^er th». graded qualic\ of a souree. If, 
for example, the j^our^t ^a^ not h.-*ted on on*, of th». biblhigraphio, ye'C the author tta& j 
wvi»i:n»^cd viath.»rit> »)n the ->ubjtvi undt r d»,-.vu.^'»u>n, tin. quaht> of the c»oure«. would in- 
*.rwav-»i. v\)n\i.r„'»<.K, if the .-^uurct tttrt le.*>.*> than average a>'d not on ont of the bibliog- 
raphies the quality score of the source \^ould be decreased. 

Wh^n .^em.nar.-* arc held ..v'. th«. .-»<.wund ^-.te-p m iK^tng .>eena no building to .study the 
futuTv uf inductrivil arto., th». parti.apati»jn of th». o.tudent.->, both indi\iduall> and wolle-v 
tiv^^lv, ma> be a.'.."*e.'..->ed »hri>i!gh um>btrur»i\t ub.s<. r\ation:» of eaeh :>(.minar. ^..riteria that 
m<ght be- included in a.-».-.er»r.mg .-iidcnt partieipation ar<.. Ihd th». .^nuill griiup of non- 
talker.-'* in th*. wKk-«.s, under ih«. pu".itive mflucnc*. of tht .seminar .->etting, make a greater 
v^ntribution than the\ tt^,uld hav». madt durmg a regular" cla:,.s' Oid an intrea>e*d in- 
t<.rt.^t in and a geni.ral Know i<.dg<. »>f th». .-.tud) of th<. future mwrt-a.-^t. the number of eon- 
iribuiwn^ niade b> ea*.h .nduidual .student i)id the t»»tal number of comnieiili* inere*ase 
from the first seminar to the last* 

Tht third and final .-.t^-p ^hvn u.->ing o>eenario bu»iding in .>tud\ing ih». future of indus- 
trial art*-* lo the ».ri.ation of th». .-«>.(.nano deputing th». future. In a^.se^&lng the quality of 
IhKs pr.'po.'.^.-d futurv, ih». foUuAing »-riter.u might be conMd*. red. the value of the topics 
ind .-ub-iopuv included, the detail of th». o.w.enario» and th». prubabilit> of the proposed 
future actually occurring. 

v ix^.-ittvL t valuation of the \ariou.s ^itps of os^eiiario building ^mII indicate good 
Mudent pr^paiativin anj participation, .signifying iRer<.ai.e-d learning ^n the part of the 
otudent.s, thv -iitiUiau objeet of anj n^.<.^l>*prup*».s^.u t<. aching tewhniqu^ or methodology. 
Il ^^ill ak-'i ^igntfv tht ^.fftctuent.s.-. of u.sing o<.^nario building in dtud>mg the future of 
industrial ari.s. 

Mr, P/t!lK f> o ^rcdvulc 2^i>ianl >n the Oeparlmcnt of Indu>triai Edueal»on at the Univemly of Maryiand, 
College Park, Maryland. 
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Some Semantic Implications 
tor a More Humane Technology 

Marvin Poyier 



M>nK lUTiK ago, a .^tu^knt .-stupp*. Jb\ uu wttKv and founU sik r*.adjn\i ttu IxH)k, VjkTkt 
and ^Jnity, by Korzyb>ku ' Uhatcha d*»inj;, I>k a.->k<.\l (Ik' >tudcm. 
*'\ rving to wriw j >poooh/* I an>\\<.'rcd. 
"UhiU's It jli about*'' Ik- a>ked. 

M> 1 ttKd to hiiu, and \ ^ouid .-><.t. b> th<. it>ok on hi.^ tact, that he either didn't 
bclK\i iiK or that hv thought nu a bit mad. I tiKd again, and thio lo part of \\hat 
evolved. 

"iKnnie," \ oaid, ' v\hat if \ told >oLi that th* brakes on >oar *.ar .irc fault>? Wlwt 
\\ouid u>u do*" 

lit an.-Nwered, I »r,->t, I wouldn't btlK\<. uju wouidkno\\ oo muv-h alx)ut nn car. Then 
t \\*>ald go check then I." 

" \nd if you found them faulty — \\hat you do*" I a;>ked. 

Ih* ansvvered that he \\ouId get them fixed. 

bo 1 asked, "What uould \ou do until then if you had to drive the car?" 
He a nsu e red, " 1' d d r i ve a fu 1 1 y ca ref u Uy . " 

VWn I ».\plain<.d that thi.-> r.petch based on tht. >^mipie prtinu-**. that the l.nglish 
language that uo\. and ha.-> bi<.n "fault>." The prt.ini,->t ij> oo v->impk that it may 
take niv a voupU »>f pagL.-> to tr> to txplain \\\\\ and what I mean, .ind I ma> repeat m>>elf 
a voupU >>i tiiiu> — and then >ou ma> ,->hak<. >our head and gut me the .same look IX.nnie 
gave mo. 

M> think .ilxtvii It a mmut^. and th*. .'^uggc,'>t, 'If I had a car like that I \\ouId junk 
it inU get jnoth». r — «i v^af*. tmt," ^uid m> %\oald 1. E^ut u>u ^.an't aok miUionc> of people to 
' imik ' th*-ir Mothti titngut. and g«.t anuUKr.m*.' Bts^idt,-^, >ou ma\ el.um that mo>t of the 
caro^ on tht riud art v^ate to dn^*. an\\\a\ — .-o \\hat\^ aU the fu>vS about' May I remind 
lou *»f tht nuUtoii-, of car-, that ha\t been tailed back to make t.orrecti\e change.^ so that 
the\ ma\ be a httle .^ate r Be.->idc^, a'> the nut behind the %\heLl that can make a car a 
Aholt lot more dangerous — iu.-*t likt the 'nut" that u.-^o f ngli^h and ^'ocsn't realize the 
IM>tentiaI forct* he has- 

i anguagt and tht abihtv to u.^t it l.•^a dLstmtti> human attribute. V\e are .->urroundt\l 
%\ith a barragt »if ^^ord^-^. .'tome »>f u.-n t vt n tontribute to that barrage. Most of u,-> u^c 
I ngliv^ii or mi>u-Ne it. If \\e uc>e or e*ven react to LngIl-^h in >Uch a \\a\ that \\e are Icsi> 
fru,>trated, bored, hurt, 4>r be^Mldcrtd, then %\c ma> ha\t contributed to a more humant 
ttchnolijgv — \\hatc\.c r that l^. Gv)ing ha k to the "f.iu!t>" brakes on ihc student car, 
mv prcmL-Nt u-. simplv that the l:ngli.^h language, that Ac'\.e tried oo hard all of our livei> 
t4> miliar, fauiu. It need,-^ to be fixcd- andijur hard-\\orkmg LngIlc^h teaciier> didn't 
even tell uo about it. Ihev .■>old u.•^ a bill of goiKK•^ that dot^n't m.Uch tht cargo. lt'r». even 
structurally unsound, like having tlie framt of v our car broktn i»r t^Moted everything 
IS out of alignmemt. 

It v\e can't gtt mtllit>ni> of peopl-, to thange their languagt and langu.ige pattern^, 
perhaps \\e c in alert theni to sonieofthe pitfalls and ^\eaknesseo, and suggest a (c\\ \\a>o 
to ni ike tlieir language more humane. 

(mt 4»f myoidproft^sorstisedtoholdup t^^o fingtr.-> of eath hand like quotation marks 
vihen ht ^va-N u^ing a m a sjittial way or sense, a.sk»ng u.- a-* listener.-, to be alerted 
to the fact th.it ht v^a-. d*»in^so, and a'^kmg u-* to \\ait a minute to uear exattly how ht was 
Using It. I he word "bank" has over a hundred meanings. Perhaps "tethnology" iia.s, 
Uh>. kor/ybski gives usove r t%\enty t lut.sor BK IK that may be Used to make some sense 
iiut »)f »Hir oUl U»rl» century Lnglisti. He claim-, that we are ev^n programmed into .some 
of i)ur action-N or re.Kthms by the vt r\. structure of the language. By the way, if thi?> is 
alx>ur a m»>re humane rt.thni>l4>g\, %\hat is an "inhumane techni)logy." Perhaps wt should 
be u.^mg tht phrase "a m >rt humant u^t »>f technology." Olson had a grand time telling 
u^ aNnU industrial arts and tivhnulog\, but 1 don't rcnitmbtr him ritmg alx)ut a more 
humant use. B\ the wav, jii^t fell into anotht i trap. 1 1 thnolo>;y doon't have to be 
more humane or less inhumane — it may be jusr neutral. 

M) w», torat to another BKD— that*>> "built-in t rap-detector" — a warcnes.s that 
I ngli^h promott^ the *.ithtr-i>r duhotonu. .ind the * Uic htrt is the Use of tht word"IS" 
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m Ilk" tuisf that Mmi. thing ilic .^ainc a.-, another ur tJuntic.*!. Consider the henrtnche 
thm might have hc% n a.cd if had talUd and \^ri»en thanndustnal arts and trades 
and mduijtr> ire compluucnui > pan.^ of an uidu.siual cducauun continuum, instead of 
splitting us into ^arnp^. It onU ieccnti> that induct nal arts ha.s been incUided m 
bederal Vocational \c[i>, and .>>[ill have a great amount of articulating to do before we 
are accepted as equal partner.-* in practice. We continue lo teach drafting in one room, 
metals in another, and ->o i>n-and all the while \^e kno\^ that iiianufacturmg encompasses 
tht-m both. But tht verv faa that think and write and talk tn bplit terms leads us to 
continue the tarce-ot, ir. ^mu inbtan».co, .some language monster^. Many of these 
• monster-;" need to bt ctitically cxaluated and either dropped from our professional 
vocabular\ or rccogni/.d fi.r the trouble the> tna\ breed m tlie darkness of our semantic 
orientation. 

One device that can aid u^ in correcting thi.. habitual splitting is the extended use 
of the common dash (-j bct\^een \vords to denote that we have corrected the situation a 
little ind, until uc have anc^^ wordor phrat^e that is more true to the territory, we beg the 
reader to think in a more comprehensive sense, Lxainples of this might be "designmg- 
draftmg, lecture- laboratory, psycho-physical," 

My president at thc('nivcr.-»itv o North Dakota in 1^)5^; was still calling me the Manual 
Training l>epnrtment head, which brings us to another BK D- the practice of "datmg'' 
our rhinking and writing. Industrial arts UMbwinnot be mistaken for industrial arts 1974, 
and !f we date our proposition.-, we won't be misled so easily. After all, we do it most of 
fhe tmie, Ue know a television >et U)50 is not the same as a television set 1974; a lot of 
technological developments have been mcorporated.^ince 1950, andmost of us now demand 
lull tran.sistonzation. How much have we changed our language patterns since then? We 
need to update the language of industrial arts. Some examples come to mind of a few 
welcomed attempts in this direction. The IM.V World of Manufacturing and World o f 
lonr'^r;il^l!a2 11"^ w\amplc^ of a semantic revolution in the field. Industrial education 
and or career eilucation also have great potential. 

Sometimes we even make a more fatal mi;>takc - we mistake a word as being the same 
is the object or .atuation- and then we a re outraged when they aren't the same. No word 
IS the same as the object it identifies, and we arc a lot safer and sometimes a lot happier 
when we realise that the word i,, a symbol Used to identify something. 1 am reminded of 
a newly marrictl husband a.-^king his wife to buy a "hammer" to be used around the house 
for some carpentry jobs and ohe came proudly home with a "ball pein" hammer. Hammer 
to her was hammer, and that was that, Korzybski used the phrase, "the map is not the 
territory." \re sonu of the maps we've been using out-dated and too restricted? Several 
innovative prop<\saN, such as lACP, American Industries, Olson's Industrial Arts and 
Technology, etc., have been developed over the past ten years. The test of their effective- 
ness \v ill be how well they can guide Us through the territory of industrial education. 

Try this small map; "Skill is seen as knowledge in action," and imagine the look on 
your adm-nistrator's face when you try to convince him that there can be some — quote- 
intellectual content in your courses. 

Strangely enough, industrial arts has incorporated into its language one of the best 
BlCDo in the bv^5?iness. We do a lot of indexing, and we train our student.s to do it, too — 
trde^xing in the sense of a descriptive language. We don't send our students for a 'thing- 
i-ma-jig" or one of thosC delightfully spiraled shiny "you know whats." We send them 
for a Xo, 6 round head, 1 1, 4-mch.sf< el ,.ood screw with a Phillips slot," Indexing helps 
us make sense out of many ^ra/y simatious. It makes us treat students as individuals, 
ft make^ u< realize that no twothingsor people are alike and that we can adapt — be more 
humane — in situations. 

So iny thesis has been, .dimply, that buried m the very language ^^e use are some pit- 
fa IN, some programmers, ^ome traps, some downright lies that cause us and our pro- 
grams- to be less humane, and therefore our technology has some inhumane results. If 
v^e wmt [o move toward a more humane technology, we had better look first at the humans 
thut have produced it and then at our uniquely human but faulty language which has played 
a dommant role in either our successes or our failures. 
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Evaluating Humanistic Behavior as a 
Means of Obtaining a Humane Technology 



U ic» a unique individual \\liucan observe" hi^ o\Mi behavior obiectivcly. It lo there- 
fuit nece»oar\ to develop observational inotninitnt.-> that can be u»ed b) coders to analyze 
.-%ptcifiv beliavior;>. In an attempt to obtain a technology which reflects positive human 
mu taction, an ob.^< rvationai .-5y.->tciu nm^i be dej»igncd which can measure humanistic 
bdiavior. iVlthou^li inanv observational »\r»temj» have been developed to anahze variouo 
behaviot.<>, nor.t ha» been prima rilv cvmcerned vMth humanistic behavior, i>uch a a>otem 
mu;^t b^. ta>'»ilv adiiuni.-^te red, cover a la.'ge pv^rtion k>{ the populativ^n, exhibit high levels 
of reliabilitv and validity, and demonstrate an ca.->c in tabulation. If a humane technology 
to bt realized, tcacliL r.-. mu.->t be obr»erved in the cKis-isroom, informed of their behavior, 
and alter that behavioi where ncee.s.-Nary . Unlv through pocsitive attitude5> on the part of 
educators toward humani.^m can a humane technology ever be realized, 

since the teaehei'r. humanistic behavior a mo^^t important aspect of the educa- 
tional proeesc^, it becomes cigmfieant to analyze the means b\ which that behavior may 
bt observed and modified. Ilie teacher a.-* a human bemg ctill hao a human element as 
a umcjut qualuv ot teaching, and most feedback <>t evaluation .-NVstcmv^ make no attempt to 
assess It ilueknian, Koman i.,. Tueinski (l^n>, chairman of the General Sub- 

coniniittee of Ldueation in the I nited,'>tatei>ilou.-%e of Kcprev-ientative.-*, holds that a human- 
istic element of education ba^ed on warm .^uppt>rtive interaction of people is practically 
non-eM>^tcnt. Xnother advocate of humanizing evlucation, Harold C Lyon ^1970), believes 
that teachero are conditioned "to deny feeling.-i, and hence, have cut their students off 
from the rich vistas: of learning feeling can open." 

OBSERVING HUMANISTIC BEHAVIOR 

The Tucknian Uacher Feedback I orni ^hereafter designated as die ITFF) is an 
experimental observational device de .signed to measure numanistie behavior. The VVVV 
contains fifty pair^ of adjective.^, l.ach adjective and its approximate opposite describe 
a human element of behavior, e.g., original-conventional, pa.->c»ionate -controlled, imperti- 
nent -|Xilite, patient -I inpatient, cold- warm, initiating-defer*ent. The observer rates the 
teacher on a semantic differential scale for each of the pairs of adjectives (Table 1). The 
adjective pair.^ are written m b<.)th directions — some have then "positive" end on the 
left, some on the right. Uiis l-^ desirable to minimize the effect.^ of response set. The 
TTl r van bt used for teacUt r-to-teaeher observation (Tuckman, 1971) as well as for 
pupil-to-ieacher observation (Ualencik, 1073), 



Vincent J. Wolpncik 



TABLE 1 



TUCKMAN TEACHER FEEDBACK FORM 



1. ORIGINAL 



CONVENTIONAL 



2, PASSIONATE 



CONTROLLED 



3. IMPERTINENT 



POLITE 



4. PATIENT 



IMPATIENT 
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5. COLO 

6. INITIATING 

7. HOSTILE 

8. LIKEABLE 

9. CREATIVE 

10. INHIBITED 

n. ICONOCLASTIC 

12. GENTLE 

13. UNFAIR 

14. BOUYANT 

15. SHALLOW 

16. CAPRICIOUS 

17. ENERGETIC 

18. CAUTIOUS 

19. DISORGANIZED 
THOUGHlfUL 

21. UNFRIENDLY 

22. RESOURCEFUL 

23. RESERVED 

24. IMAGINATIVE 

25. SUBTLE 

26. ERRATIC 

27. AGGRESSIVE 

28. CONCEITED 

29. ACCEPTING (people). 

30. DETACHED 

31. QUIET 

32. AUTOCRATIC 

33. CONTEMPUTIVE , 

34. OUTGOING 

35. STUBBORN 

36. IN CONTROL 

37. FLIGHTY 

38. DOMINANT 

39. MOODY 

40. OBSERVANT 

41. EAGER 

42. INTROVERTED 

43. REUXED 

44. DOGMATIC 

45. ASSERTIVE 



WARM 

DEFERRENT 

AMIABLE 

ALOOF 

ROUTINIZED 

UNINHIBITED 

RITUALISTIC 

HARSH 

FAIR 

LETHARGIC 
KNOWLEDGEABLE 
PURPOSEFUL 
LIFELESS 

EXPERIMENTING 

ORGANIZED 

INCONSIDERATE 

SOCIABLE 

UNCERTAIN 

OUTSPOKEN 

EXACTING 

DIRECT 

SYSTEMATIC 

PASSIVE 

HUMBLE 

CRITICAL 

EMPATHIC 

BUBBLY 

DEMOCRATIC 

IMPULSIVE 

V/ITHDRAWN 

ACCOMMODATING 

ON THE RUN 

CONSCIENTIOUS 

SUBMISSIVE 

CHEERFUL 

PREOCCUPIED 

DISDAINFUL 

EXTROVERTED 

NERVOUS 

FLEXIBLE 

SOFT-SPOKEN 
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46. EASY GOING 

47. TIMID 

48. ANGRY 

49. DOMINEERING 

50. INDIFFERENT 



DEMANDING 
ADVENTUROUS 
HAPPY 
PERMISSIVE 
RESPONSIVE 
Tyckman, Copyright 1971 



TEACHER-TO-TEACHER OBSERVATION 

Man> ub.^crvatiunai m>trumcntc% art dci*ignc*.i tu utihzc a luKlicr or oupervibur a.s the 
cudur uf ica».hci buhaviMi. Hic 1 ITi cnabk^thc v,uJur to analyze the tui^jhcr and easily 
r<<urd the beluvioi »m the v^bsscrvatiun Unm. \\ hen the ubi>e.r\atKm i.s completed, the 
coder preparc^ a behaworal profiit. ot the tcav.h*^r u^m^ the Feedback bunimar> b>heci 
(Iabk>2>. 



hetn S cori ng 
ORIGINAL 
COLD 



TABLE 2 
FEEDBACK SUMMARY SHEET 



4 : 



-1.: 



CONVENTIONAL 

WARM 



I. 



Creativity 

ItefTt Item 
(1^9 



Item 
11 



Item 
24) 



II. Oyncmisn (dooinance & energy) 
Item Item Item Item 
(27 . 34 4. 38 45) 



Item Item Item 
( 10 ^ 18 * 47) * 
{ - *_) + 



Item item Item 
( 23 ^ 31 ^ 42) 
(_> - _) 



III. Organised Demeanor (organization & control) 

ltc"i Item Item Item Item Item Item 

( 22 ^ 36 4. 40 ) - ( 16 . 19 * 26 4. 37 ) 



18 
18 



26 

26 = 



IV. Warmth ond Acceptance 

Item Item hem Item hem 

( 4 4. 12 V 29 ) -(5^7 

Profile 



Item Item 
+ 13 * 21 ) 



) ^ 



26 
^0 



44, 

40. 

36 

32. 

28^ 

24. 

20. 

16. 

12. 

8. 

4. 

ol 



CrcotJvity 



Dynamism 



Organized 
Demeanor 



Warmth & 
Acceptance 
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The teacher-to-UMclu r ohsti vatiunal i>>Meni of the \ \ lh onolyzes four factors of 
humanistic behaviur: LKKA I IVl I \ , ini\AMlbM,UKGANIZLl)l)I,NUw\i\UK,anaWAKMTn 
•\NID ^CCKFTANCE. CKLATlVri N analyze^ originality, Lreatiw abilities, use of free- 
thinking, and imagination of the teacher and the degree tu uhich tiie teacher mbtillb these 
qualities in hin student:*. DYN \M1SM analyzes aggressivenc.-..^ and absertiveness of tiie 
teacher. ORCANl^Ci:!) n!:MLANOK analyzes resourLefuinebs of the teacher, degree of 
direct control uti!i7cd b\ tht teacher in the Lla.>.sroom, ob^eivam nature of the m.s(ructor, 
and organization and s> sterna r.^ approach to eugnitive mate ruiK->. WAKM III AND AuCI;i'l- 
\NCr annly7.es the areas of patience, gentlenebs, fairness, and fnendlmess. 

The coder determines the huiiianistu behavior of the teacher on the four factors by 
giving amimericalvaluc to the .-.^orcobtainedoii the TTFF observational form as indicated 
on the feedback Summary Sheet. i:ach factor has two sepai ate bcores which mui>t be 
dcterrnme-d. \s .1 result of the adjective pairs being written in bt>th directions, the positive 
ind negative item.-, must be .-scored individual!) . Likewise, the possibility of obtaining 
negative scores is elmiinued through the use of constants which are added to tne factor 
scores, \fter calculating the individual factor scores, the ^oder prepares a humanistic 
behavioral profile for each factor. 



PUPIL-TO-TEACHER OBSERVATION 

In many instances the teacher wishes to obtain feedback concerning his behavior m 
the classroom. Hit mo.-^t readily avaiKible observers are the pupils in his class. Many 
observational instruments arc not designed to permit untrained coders (o make valid 
judgments. An alternate form of the TTFF allows the instructor to utilize pupils m 
coding humanistic behavior (Ualencik, 1973). I he members of the class observe the 
teacher, using the original observation form of the TTrF. Likewise, an alternate form 
of the scoring s>,^tt:m io ncccoc^ar^ because high school pupils do not interpret the adjec- 
tives of the TTFF in the same factor .■5tructure as do their adult counterparts. The btu- 
dem Feedback Summary Sheet (Table 3) is utilized for pupil-to-teacher feedback. I>ie 
to tlie difference in factor structures, ^cvenareas of humaniscic behavior are determined- 
\UAKI: INVOlVIiMLNT, VVAKM'lli and ACCLPTANCL, FOKCr;FULNLbS, POSlTIVli 
MOOD, OrrXNLSS, INNOVATIONS, and RLSFONSIVENlibS. [^letothe possibility of nega- 
tive .scores for each factor and tiie fact that different factors contain various numbers 
of items, all Student Feedback Summary Sheet jtals are calculated into a percentage 
using the following formula: 

'^max - ^ max ^ 

Where: 

X 3 score obtained from pupil observation on that factor 

^'max= maximum score obtainable on the TPFF on that factor 

'^min = minimum score obtainable on the TTFF on that factor 

llic percentage scores obtained from the observations by the pupils of the teacher 
can then be diagrammed on a humanistic behavioral profile. 



HUMANISTIC BEHAVIOR FEEDBACK 

Or e humanistic behavior of a teacher has been determine J, it is necessary to in- 
form the teacher of his or her behavior. The purpose of the feedback is to allow the 
teacher to determine areas of deficient humanistic behavior and to analyze desirable 
levels of behavior, althougli c^tandards of achievement can be used as a motivational 
mechanism for change. Lxperiments using the 1 TFF have been conducted with student 
teachers (Walencik, 1"^73> and m- service vocational educators (bpence, 1973) which indi- 
cated significant change.^ m behavior toward more positive humanistic behavior. Hiese 
studies demonstrated significant change in behavioi, especially in those teaciiers who 
were initially observed as having poor humanibtic behavior in the clabsroom. 

I'se of the TTFF has also shown that changes in humanistic behavior can be accom- 
plished in teachers through a relatively simple observational instrument using untrained 
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TABLE 3 

STUDENT FEEDBACK SUMMARY SHEET 



Item Scoring 
ORIGINAL 
COI.0 



-1 = 
3 : 



J_ : CONVENTIONAL 
1 : WARM 



I. Aware Involvement 

Item Item Item 
( 22 f 34 + 36 



Item 
40 



Item 
41 ) 



Item 
(47) 

) - U = 



II. Warmth & Acceptance 

Item Item Item Item Item 

(8+20 ^ 29) - [7 ^13 

( + - + 

III. Forceful 

Item Item Item Item 

( 38 f 45) -( 16 f 46) 



Item 
21 



Item 
28 ) 



IV. Positive Mood 

Item Item Item 

(31 f 43) - (30 

( _ ^ _) -(_ 



Item 
35 



Item Item 
39 ' f 48) 



V. Openness 

( ) 
( ) 



Item 
( 3 
( 



Item 
5 



Item 
32) 
_) 



VI. Innovative 

Item Item Item 
(2 + 6 ) - (18) 
(_-_)-(-) 



VII. Rcspon{ivenc» 
Item Item 
( 33 ) - ( 44 
( _) - (_ 



Item 
50) 



*.uJcro v^ia»orooin ti-»ii.htr.^ or pupil^^, v\hLri-a.-> many b^^tcm.-* dcbigned tu provide feed- 
back quirt tht u.^l uf train^-d ubdcrvLr.-> and i-laburate coding procedure. llie buper- 
vi.-^ur of teacher.^ and pre-ocrvicc tea<,hcr.-> i-an now obtain pobitive re^ultb in beliavioraJ 
chan^L through a teehniqut vihii^h requirtb limited time to gather data from the observers 
while utilizing readily availoble coders. 

If a iiiiinant. tcelmolog> is to become a reality, in.->truetoro must be eognizant of their 
behavior in the eiaosroom. An educator ^vho laekb positive humanistic traits cannot 
t.Apt.ct to in.-ytiU a tcehnologicul attitudt. ^Mthin hi."> .->tudents ^^hleh stred.'»e> liLiniane quali- 
tiLo. An observational r»>otem oueh a.-> the Tuekman Teacher Feedback Form, although 
otiU in the neonate ^tage, is a firt^t step in providing feedback in an area of behavior 
v^hich in not .specifically diagno.seJ by currently accepted observational ln^.ru^nents, 
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Humanizing Elementary Education 
Through industrial Arts 

Rabort W. Nannay 

Ont of the mo«t controversial i^.-^uts being discussed in the educational arena today 
dt ilv, vvith tht. concept of ^humanizing" education. Although this educational innovation 
i« Ixiiig ditecttd at tht entire .-ipectruni of education, many of Us supporters emphasize 
tht imiK>rtanct and nL^cc>,-»ay of prov iding a huaianiaiic environment at the early childliood 
and elementary grades. It i.> He re that the important characteristics and concepts related 
tu .student peer gruup rclationahipa, aclf-image, positive attitudes toward school, adults, 
uork, and .Mieietv, .^elf-direction, motivation, rec^ponsibility, etc., are nurtured. 

Tht. huiiiaaioli^ iiiu\,cnient originated to counter the criticism of U.b. schools which 
ha« .surfaced duiing the pai>t decaele. Uiarge^ of dull and irrelevant education, stifling 
regulation^, a inimniutu uf curriculuiii options, strict procedures, rigid regimentation, 
tcadiei inhiiinanene^o, emphasis placed on academic cubjeets, and failure to meet the 
devtlupiucntal ta."»kc> and ntedj> of today's youth constitute some of the prime areas of 
Concern. \s Olines, in his book. Creating Humane Schools , stresses: 

$ehool> are «n need of drastic, immediate overhauling, otherwise, many students should not be 
required to attend. SchooU have a negative effect on many — periiaps even on the majority. 
There ore no aeeurote percentages ovoilable, bol many educators now bcLeve that the tradi- 
tional school progroms ond the regulations v/hich still exist in most school districts in the USA 
are the ma[or cause of student unrest (Ref. ^6, p. 22). 

>ueh negativism e\prLs>«ed by students toward American schooling has been accen- 
tuated in the form of »ncrea,^cd drug abu«c, absentee i.-Nni, academic failure, vandalism, 
assaults un adults, and, *»f cuuroe, ,:n alarming dropout rate. According to the U.S. Office 
of Ldueation, approximate ly one nallion elementary and sCeondary students dropped out 
of school during the 1'^72-l^Ci year (Kef. ^ll, p. 4>. This incredible situation grea'ly 
supports the imme<.!iate trend to alter our present system of education. 

Professor Hugh Uvwd at the I'mversity of Oregon has developed a recipe for the 
present-day ■>chool dropi>ut. I'nfurtunately, it reflects upon many existing school programs 
throughout the United States. Me states: 

Toke one poor American boy, give him as little love as possible, kick him around a bit at home, 
pot him in on ocodemiC schoolroom with a &ub|Cct-centered curriculum and a sc.iolarly teacher 
vvho sees no hope for h»m. Foil him once or twice, never give him more than a "D," be critical, 
never pratse him, treat him as a number rather *han a person, and do not let him ever feel he 
belongs m school. Ttan>fer him from one school to another occasionally, kee,^ him oot of school 
activities. Stir these difficulties well together, make him angry enough to play truant a few 
times, cook well i.~i sociol class structure, bum to a crisp with sarcasm, and boke two or three 
years. This should produce something you can s/veep outside or under the academic rug, but if 
yoo cannot get rid of him this vvay, tell him he has to toke English with Miss Brown. If you want 
to frost thiS with a little juvenile delinquency, deny him a |ob the first 30 places he tries. If 
this recipe still produces a good AuerJcan youth, try again (Ref. ^6, p. 52). 
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THE NATURE OF THE HUMANE SCHCX)L 



i)bvh*u.'%lv, thLs .statement i.s rather sar^si.^ti*. and ».>'niv-<*l. However, it doe^ .stress 
the need for tho.se of u.s in education to ».onsidt.r .iltt m«iti^e.s educating tv)da>*.s youth. 
t.Mt. po.s.sibJt. solution to .sulving our txiotin^ <.Uucativin prv)bit.n» lo through «i huniani.^tic 
curricular approach. lo undt.r.^tand the rat^'n<ile beiand thi.s movement, one iiiu.st be 
aware of thethrc t. cducation<ildomain.s<mdtlic t.iiii/ha,sio pi<iced on cawh m tod<i)'.s »schooKs. 
I'ndoubtLdl) , tht. cognitiVL domain — kno^vkdgc, .skiil in .subject matter area.s — ha» re- 
ceued the greatest «ittention of the three. Kanked second in empha.sKs ha.s been the 
p^>chomotur doiiKiin — ph>oic«ii niaturiiv, fine <ind cro,s^ motor coordination and okiU.s, 
strength, athletic abilit>. I inaU>, the tiffectivc domain — .sdf-imagt, re^spon.sibiht), 
ocif-ciirtction, motivation, per.son<il relation.stup.^ — lia.s been gi«inted a minimum degree 
of attention. In creating humane Dvitool.->, the three educ<itionai domain.s mu.st be .shifted 
the> are .stre.s.sed in the follovvmg order. Affective, I\s)chomotor, (.Cognitive. 

Hathcr than expo.sing otudcnt.s to <ind holding them accountable for the mastery of 
it relevant knowledge, and i.sv»lated facto, curricula should and mu.st be de.sig^vj to meet 
the p.s)chological, phy.su»logic«il, and .sOc lological need.s of youth, i/nce the affective and 
p.s\chomotoj! domain;% have bccne .stabli.shtd, tile vo^,.**:* .e domain lU naturally become an 
important Vtiriable in the educational enviionment. Ideally speaking, «i balance between 
'h. three- domaino would be the mo.st de.sirable educational arrangement. However, U is 
the firm belief of tile Kading proponent.s of humani.stK educaiion that for thi.s to occur, 
educator^ mu,st fir.st emphd.size the affective domain iKef. ^6, p. 21, Kef. HH, p. 67). 

f^erhap.s the mo.st in»port«int variable in c reatmg the humane .school can be found in 
the .student teacher reiation.ship. Briefly .stated, the personality of the ^tudent <ind the 
teache r mu.st be in harmony. Anothe r important f<ictor deals with perception. The teach- 
er's perception of the .student mu.st be pi)sitive. f urthermore, and very critical to affec- 
tive eiomain development, the .student mu.st perceue that the tea.her'.s pe rccption of him 
Ks po.sitive. \c cording to Ghncs, "I'o.sitive motivation, self- image, daily success, and 
.self -direction are more imptirt<mt ihan the .study of .subject matter in the- development of 
humane education {Kef. =6, p. 

Many educator.s sureiv mU ch.ilengt the thoLght of placing the affective domain in 
a prominent position Aith reg.ird f<> oar educational prlorltle^. ilowever, one only has 
to become familiar Aith the concipt.s txpn s.sed in the folltiwmg references to see the 
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im|X>^ttln^.c of tlic afUitiv^ vlwiiuun lu our tJuctUion progranus v^c rapidi) tipprotich the 
2Lst century. (knaan Kalii/.-* Hu \tar 2U(Mi , Alvin loffkr^ Future bhock , William 
Lvvald*> rnurunn ic ni fut Man. Ilic Next Hi >car.s , i^obcrt Bund> '« l'orvca>stin R the Future, 
and rrcUerkk l\>hrs ^\><i\<: Mcrchant.s , to name a (v^, deal vwth ^nrIou^ technological 
Concept.^ w-hivh will greatU influence our live.s in the foreseeable future, bpecifically, 
thc.-»e lx)oki> axe concerned with the iitilization of drug.s to control numan behavior, in- 
creased affluence, p.-»\»^hoIogicai cffevt^ of leisure, changing attitudes tov^ard work, in- 
reaped alienation in .■>v»cKt>, nieg.»lv>jXili.->, Ma^ million p<^\)pie m the I nited i>tate.s by the 
year 2000, and the cn^^Ling impact on transportation, L^u^mg, pt^iiution, and food vshortages. 

I.ducator» niu.^t get .ivsjy from the present commitment to memory ic-ammg and move 
to an eduvational offering ba.scd on the development of people^ i.e., t>elf-imagc, decUsiun- 
iniiking skills;, communication skills, and personal relationships. 

THE ROLE OF INDUSTRIAL ARTS IN THE HUMANE ELEMENTARY SCHOOL 

Hie field of industrial .irts, b> its vcr> nature and philosophy, has a tremendous role 
to play in designing and implenicntmg huiiume ^.urricuiam the elementary school. Buffer 
\uis> iJcntifiid a list of e,\perieiict« thtit children rcccI^e v^hlic engaged in industrial arts 
activities. Iliey iri^lude: 

1. OeveMopment of perceptual- motor behavior. 

2. Development of multi and integrative sensory- mot or skills. 
^. l.xpericncmg succe»ss in a school activity. 

4. l^reedom of movement in a hilx)ratory. 

Interact \viih peers to achieve common goals. 
0. Kxperience leadership and followership activities. 

7. Deal with ^on^r^tc materials rather than sole dependence on abstract reasoning. 



It IS quite apparent fioiii ^aieful analysis of this list that the affective and psycho- 
motor domains — the major ciciuents of a humane environment— receive great attention 
in the field of industrial arts. 1 uriher support for offering industrial arts experiences 
in the elementary realm is provided by Mary-Margaret Scobey. bhe states. 

The term lcamtng-b/-datng m educational ctrclo hos been used sa often thot it ha> beccxne 
trite. Yet we know that children will be mare interested, learn mare easJ/, and retain learn- 
ing longer tf the/ autwel/ are engaged «n constructing, manipulating, and experimenting. The 
manipulottve wunerete autiVitie^ of indu&trtal ort> arc c>peciall/ appropnate far /oung children 
wha have limited experience upon which ta build abstractions (Ref. 'lO, p>U). 

Other proponents of elementary industrial arts could be cited. Unfortunately, the 
fa^t remains that the field of industrial arts is relatively non-fxistent in the elementary 
schcKils throughout the United States. A recent study limited to 20 states indicated incon- 
clusive eviden..e of industrial arts activity m elementary scliools. The reporting mem- 
bers v\e^re state industrial arts supervisors. 1 lov^ever, the report did indicate a "growmg 
interest in some type of elementary program and that grovsth potential looked bright even 
though progress was bound to be slow ^Kef. =11, p. 10)." 

I'rcsently, there are a niiinber of highly sueeessful elementary industrial arts pro- 
grams in the United .:>tates, oonie of the more prominent include. Project LOOM, Mel- 
burne, riorida, Llementary l.A, Tri^jeet, Los Angeles, California, Troject Occupational 
Versatility, :>eat:k, \^ ishington. Tc^hfiology for children, Trenton, .\ew Jersey, A tech- 
nological Lxpluraterium, K-(), Akron, Ohiu» aid I'ark Orchard Llctnentary Project, Kent, 
V\ashington, to identify a fe^. L . -gain, our input at this level of education is minimal. 

'Ailliam HckHs, vshu is one of the leader© of the elementary industrial arts movement, 
feels that v^liclt is needed is proper leadership* This must come from 'within the individ- 
ual school, froHi the otatc department of public instruction, fr^rTi naiiutiai eJueutional 
organizations, and from other educational asso^^iatioUs.** Hoots continues to identify 
some basic requirements for such effective leadership. Included here are. 

1. An understanding of child behavior, needs and interests. 

2. Familiarity \^ith the elementary school curriculum. 

3. Knov^ ledge about trends and i.-^sUcs m elementary school industrial arts. 

4. Knowledge about technology and its social influences. 

X hxperience in industrial arts for child 'cn (Ref, 24, p. 12). 
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IMPLICATIONS FOR TEACHER TRAINING INSTITUTIONS 



Another .source of ieadcr^hip for promoting industrial artb in the elementary school 
must onginnto m the teacher training m.stitution^. At the AlAA annual conference in Las 
Vegas in H6^, Stephen Johnson of I ort Lauderdale, Llonda, prc.sontca a paper entitled 
"ijcvcloping a National Curruuluin in the I ethnologies for the Llementary Grades." 
one of hhs major recommendation^ Lalled for the cstabiic>hment U clemcntar> industrial 
arts teacher preparation programs in LiiUeges and onivcr,-»»ticf» \Nlicrc industrial arts has 
a major program iKef, ab, pp. lll-U2|. More- recent support in this area comes from a 
Master's thesis written by Geoffrey Nichols at the University of Alberta, Based on his 
study of elementary industrial arts programs m the United States, lie strongly recom- 
mended that curriculum deveiopnient in elementary .school industrial arts should bo 
emphasized at die teacher e\lucativ)n ievti so that new, innv)vative, and vonventional pro- 
grams can be comp.ired U<ef. ^lU, p. b^^" A .Mmilar study undertaken b'' l\)uglas Holm 
at the University of North Dakota in I97r> concluded that "elementary majors should be 
rcquire-d to take a course in elementar> .sJiool industrial arto a.-> a part of their under- 
graduate preparation (Kef, w7, p. 3)." 

i^'>pite this call fur curriculum innovation in our field at the elementary level, our 
Colleges of education continue to hesitate with regard to program implementation. One 
approach to solving Uiis problem is to offer a minor in technology, industrial arts for 
futUi'C elementary teachers. A few colleges and universities have e.->tablished such a 
minor. The following is an example of sudi a program for elementary majors. 

MINOR IN TECHNOLOGY 
FOR ELEMENTARY iW^JORS 

Career Education in the Elementary School 3 credits 

Graphic Ccxnmonicatioo 3 credits 

World of Technology (Gcnerol Indostrlol Arts) 3 credits 

Modern Industry , 3 credits 

Methods of Teaching Technology in the Elementory School 3 credits 
Elective (select fr<xn the following brood oreas) 3 credits 

Monofoctoring and Construction 

Energy ond Transportation 

Grophic Communi cotton 

(Developed by the Deportment of Indostrlol Edocotioo and 
Technology, University of Moine ot Portlond-Gofham.) 

In summation, the humanistic ntovementineducationappcar.-»to be gaining momentum. 
In light of the criticism of America'^ educational s>stem cxprcSf»ed by students, parents, 
legislators, and progressive-thinking educators, the approadunu.^tat Ica.st be field-teste*d 
in our schooi.^. burely, we must place much more emphasicx up^^n the affective and psy- 
chomotor domains in education. Ihe field of industrial art« one curricular area \vliich 
IS unique in tnis realm. 5imply state\l, industrial arti> i> the mo>t humanistic discipline 
in education. Let us not throw away the great opportunity whivh is at our fingertips to 
become (he leaders in the movement to create humane elementary schools. 
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IrddividuafEzed Instruction 




Software Design for Teachers 

Clarence H. Preitz 
Alien E. Morris 



l.'lv^'r^!r.''n''-"ii^''r ''''"' ^■'•"'k '"^-'^ ''X* "Pon .nstrucMon sheets, pnrMcu- 

; I "f^* ■'•'^■^■'•^ '"J ) -h^-^ t-. '•■> 'n iMrly .itt^inpt bv Hidustnal arts t^'hers to 

K-mu TK-rth .'T'^'rr "J h"'' '"f P^'^- •nd.v.du..l.2c instruction. In 

nn^ n WW ; * ' •."^■•'^hcrs uho ins;ruction .^h.vi.. u.-rc pvrson:«l.zin>: instruction and 
b .n" V: '^•■'^hcrs, thcv uorc movini towanl a better 

balance bttttim group and inJividu.ll net-a>. luaucutr 

mJ'i'h ''■''f'u^'""i-'^1 '"''^ '^^^ f""--' '"•'io'- .ittcnipt by industrial arts teachers to 
mcvl the nee. s of the individual student. It «as the first stop bv these teach-s to b-ea^ 

Pu-'^h 4- r T T- ' "'^•"^■•■^^•■^■•f 'h^- inJividual learner more succe..sfullv. 

v.- hi". ."■ ; P/'--:7>"'2--^ instruction did not take into consideration inanvofthe 
^.""-.n^^rr^^^^^^^^^^ '"i'^'J":'"^-"'"" .nstruction. .Althou.di this type of in- 

JoMgncd for the individual .-tudent from the results of diagnostic procedures. ' 
Individualized Instruction Defined 

>".'nv various definitions for the term "individualized instruction" 
r^n oT.""'' ' '">^j''-''>- 'hese definitions focus on ™s ^c- 

n. n il plaanm^^ «.ta and for each individual student before he is taudit and then eacmne 

ua . .'M:':^n,',"'n '" '•.-'•^'"i^''^'' P'-^"- 'he most accurate definition for "ndU-iS? 

uali7ca instruction is that of souilmorth (l'>Tli who wrote: 

IndwJduoliiM .njtn.ction eoniUrs of picnning end conducCng w.lh eoeh pupil progrenj of 
slody cod dcy-ro-da/ l««ns .ho. c,e (oilor-mode .o Sui; his leorning ,equi,emcn.j end hh 
chcccctecii.icsos a lecrner (p.249}. 

h, <^'"«'". the individualization of instruction contains five 

.n". ,h ? components, pacing, objective, instructional materials, the learner 

thit ; -h "'m n.n ^J'"'^^ '' environment. Pacing means 

his irHrn,! I'^"*:'^^^--'-'^-', 'hr"".* the learninj: .etpience at a rate commen.surate with 

dlvi-S^i^no'ex^i'dT- ' — 

Task Analysis 

,n .k^" In"'!.' ^^".'■^'"P'"': 'nsl.uction shoet.s was for the teacher to carefullv 

. nah-ve ,n operation or lob in detail bv p. rf .rniin>: .1 task analvsis. .A task analvsi" of 
an .,p..rat,on requires the detailing of in involved p.ittem of actions and judg.nems rUa 

T^is nJL nnWn l ' , 'nl,''?''''-'''^" "'• ''■•'^^-i correctly 

I tii^ p.eliminary ^tep la d.signiaj: in.-tructional material ha., value because it freouentiv 

laX n; •'"J " f"^----^ *c. teachers .ho a re in'S 

fur n-h^ - "i.ke certain divi.Mons regarding ta>k.s and subta.-ks which are selected 
i S ! V ", '"-t™'-'.'""" "'>"^ rial. In addition, teachers engaged in task analysis 

Jl'^'. devH. p ompettncies m organising and sequencing instruction. 

Planning Sheets 

i I .r1>,'"n''";h"'"' '"V ''u'''- '"J'-'J""' Jiffi-rence., have been given serious con- 
in nn'r,*"?' "•'•^ "eentou-^eplaaning sh.x t.. as a mean.-, to personalize 

^elp to personalize in.struction in 

► be 

> be 




nr- ^liU st rvinj: .i u^i ftil purpoM* in inilu^rrial .irts. 

ni»- ii^fof pliinninii ^iK-cK'A.i^ihi iwH»innin.»...f » ^. ^. . ... components 

attempt 10 
vn ^ directly 



Hi-ii^.-nf phnnin>: ^hvcKixa^ilu lH^:lnnin>:f»f ,i rcJirwion of nm- of iho com 
nf ihv in^tnictmnil arliv.-rv Nv^trm u^tNl bv indu^tri.il irt>; rondiors in their att 
roich th- inJivMuiI learne r m^n ..fulU. nii-Mn^rructmnai proccxiurc wn ^ < 




connected to the >tuacni\^ frame uf rcfcrcnct he planned the otcp^ to be used in con- 
structing the project. Hk plaiiiun^ -»hcct provided the otudeni Aith t!ic opportunit> to 
'Aork individually or as a member of a small group. 

Small Group Instruction 

Over the year> much attention ha.-, been j^iven b\ mdubtnal artb teachers to small 
group mstructiun. In thi> tca^htn^ format, thv attention of the teacher i.-> focuse^l on the 
need.s of a particular group of .-.tudentb, sMtti in.-»tructional proecdur^.-^ appropriate for the 
group bcin« used, c ritie;> of thi.-. te-aehmg format pomt out that .^ince individual students 
differ so \Cidely, in.->iructional mat<.rial> .-.hould bt taiIore\i to the needs of the individual 
student and not of the group. 

CURRICULUM CHANGE AGENTS 

i ntil the advent of the l >tHr>, when research funds v\ere made available, industrial 
arts content came from either the manufacturing lndu^tne•o or the craft trader. Since that 
time, manv industrial arcs teacher.-, have- been aggre-;s.->ivel> incorporating various tech- 
nologies as a change agent for their programs. The mclu^ion of some of these technolo- 
gies^ into indu>trial arL-> prog^-am.-^ of >tudie.-> ha> had an influence on the content of these 
programs, as v\ell a=. on the in>iructional material u^e•d in the instructional delivery 
svstem. 

Multiple Activity Laboratory 

In the pai.t de*. ade a nd:i ha if, another change agent in indui.rrial arts in North America 
has been the vuue .uceptance of the nmltiple activity laboratorv a.-» an organizational pat- 
tern for the in>tru..tional environment for mdu.-^trial art.-, vla^^c.s. Wlicre the multiple 
activity laboratory ha-> rciilai.ed the traditional unit .-hop, the in,'»truvtional delivery sys- 
tem has alsi/ been modified b\ being le>i> leacher-ventcred and more Icamer-centercd, 
yKiih a role change tor both teacher .*.id learner. Both arc part of curriculum charge and 
incorporate the kmdof change in in>truvtionthatha>-. inflaenced faviliiy design and instruc- 
tional material dcMgn. Inbtructional mattrialo m the-.se laboratories are no longer de- 
signed around the need^ of the teacher, bat they are designed around the needs, interests, 
.ind capacitR> of individual.-.. Both print and non-print me\Jia can be one of several ve- 
hicles lor the transniw-^iim of content in this learning environinetit. 

Programmed Instruction 

One of the ma^ir advance.s m instructional material dcMgn v^as the concepts of pro- 
gr.immed instruction that v-ere introduced bv Or. B. F. Skinner and his associates. Ad- 
vocates of programmed instru».tion point to it> .idvantage> in the individualization of in- 
struction, 1 he>e proponents al.-.o ptjint out that, vvith flight editorial changes, some pro- 
grammed material> can be rede.signe-d to meet the needs of a wide variety of learners. 
Industrial arts educator-, who support the.se instructional material.-, believe the greatest 
hmdrance to their greater u>e is the lack of valid programmer! materials for their pro- 
zrams and the difficultv of preparing these instructional material.-, at the local level. 

More recentlv, Dr, \rmond G. Ilofer, in conducting a research investigation with 
«rade seven metai shop >tudcnts, eombine-d tht basic principles of linear programming 
ana photographv, I he purpose of llnfer's study was to determine the effectiveness of 
pr<>ii rammed materials as compared to demonstrations to teach manipulative operations. 
In his findings, Hofer ilwo4) wrote. ' It appears, then, that programmed materials are 
able to produce results at least a-. go«Kl a,^ demon-.tration>, .vith far Ics.s time and energy 
on fhe part of the teacher" ^p.Mh, I nfortunately, lloftr did not give his method of organ- 
ising instructional material a definitive title. 

Pictorial Programmed Instruction 

A more recent development in in>tructionaI m.;te rial design for industrial arts is 
l^ictorial Programmed Instruction ir,r, I,; deveIope\l at the i:>cpartment of Industrial and 
Vocational hducation of the Universitv of Albt rta, Kdmonton, Alberta, C anada, 

I'lctorral programmed mstruvtion developed from the work of Skinner and Ilofcr and 
IS based u|X)n the principles of operant ojnditioning, Viaonal Programmed Instruction 
IS designed to be a jy^^U program. Obtaining thi.^ ability demanded a totally new design 
of how the material to be learned is to be organized and sequenced, Unlike a conventional 
program, extensive use is made of specifU visuals to reinforce short descriptive state- 
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monts of not m^rc than 20 words. When combined, these are referred to as a frame. A 
frame of P.P.I, consist.^ of tuo interfacing pages. On the left page of each frame is a 
short, precise descriptive statement for a ta>k or subtar*k of an operation or procedure 
that the student is to learn. On the right hand page of the frame is a .supporting photo- 
graph. This photograph is a vi^sual t>t!mulu> of it^ companion statement and illustrates 
the overt "hands-on" activity the .student i.^ to perform. Both the descriptive statement 
and the photograph arc logicalK and .N^quentiall) orgamzed in the text of the program. 
Cues prompts, and other programming techniques are not an integral part of the pro- 



in 
in 
re- 



granmied material. 

P.P.I., like programmcxl in.>truction, u.^o a series of :>tatements and responses 
a sequential manner to achieve a prescribed i»et of instructional objectives written 
performance terms. Teacher^ ^ho ^rite 1 .P.l. tend to u.se knowledge ol results as re- 
inforcement. Tlic strengtliening of the behavior that ha» bet-n di:>plaved by the learner 
after he replicates what ht hao rwadand.->een in ,ach frame of the program Xi, reinforcing. 
The program is designed to maximize theprubabilit> of .su*.cesa fur the student. What the 
student replicates is relevant and con>eqdently rvinforting. Hiks tvpe of instructional 
miff rial f>' designed to insure that each j^tudcnt is taken throu^jh the'same instructional 
sequence with as few errors as possible. 

P.P.I. /Programmed Instruction 

fMM. Is a modified form of programmed in>f ruction is used to give instruction, 
infnnnarinn, ind idvicc r. th^. individualieamcr. It ha^ much in vonimon with programmed 
in-:rrucrion. 

Pictorial PrognIllm^^d Instruction ha> the following characteristics: 

Copofalc of :r»frucrJng effectwcl/ wlrh minimol end m some coses no dirccr participolion by 
ihe leocher 

Roffonole o jhorf explono' fi os ro the significance of the moienol to be leorned ond irs relo- 
tionship ro rhc rofol insrrv oool scheme 

Precise definirloo of InsirucfloocI <jfaiccrives directed or sfijdenr ochievemenr thor is measurable 
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Logical and sequenriol orgcnizotion of ihe mcteriat io be learned 

Moterlal consisrenr end nolhing omlrred either by accident or design 

Arrcngemenr of tasks end subtasks in relatively smell increments which ere cumulative 

Student en active participant throughout the leerning experience by exhibiting either en 

overt of covert bchovior 

Student reinforcement after replicttion of stimuli — the presentotion-responje-reinforcemcnt 
cycle of pictorial programmed instrvctioo 

rictonni i rogMmmva ln.^truttiun, hkc m<m> other soft^vare items, is unidirectional. 
Ihit i>, the* proirrnm v.innot a.r^^scr the >tudent>* questii)n>. Tor this reason, the design 
of the pr<»^rani mu^t be executed <\iih vMrvmL v<ire in *)rdtr tu anticipate the questions 
.ind the problem^ th it m,u .irisv fur thi. MUv^cnt in the ^rnir.-c of the learning experience. 

DESIGNING P.P.I. 

Ihe rc^ponMbiiitv «>f the tLMtlicr dcMgning P.P. I. to .-ncc that the tasks are accur- 
atciv and cicari^ dv^tnb-.d and presented. To acconipli.-^h thi.-, a task analysis is made 
to I'jmify the 'M>k and ^ubta-:k^ <>f the t»peration or pr« c<..'>s that the teacher wants to 
include as content for the mstructiDnal matcrMl. Uu^ analv.-i.- i- made using a three- 
column analVM> Muct ^^llK h include.- I \1>K U) Pr.RFOKMl.D, nCTlMU, TO BH 
r.AKhN, AM)i>Ar-Kr\ I'KlA-ALMKKVs lOBLNlLI OALI). In tht "task to be performed' 
column, the per>on making the anal\.-i> vvrite.> >hort, pre^.i,-»e .-tatement> v^hich describe 
;lK -ubtasks of the operation nr proce^.- being anal^/ed. Unnecessary information and 
detail '«ill onl> confu-t or vvaste the cffortj> of the student and reduce the efficiency of 
both learner and instructional material and therefore are omitted. 

Task Analysis/P.P.I. 

The outline generated fr«)m the task anal>sis i- a complete description of the coni- 
pc^ncnt parts of the IMM., a blueprint upon which pmduction is bnsed. The tasks identi- 
fied on the ta^k anal\ m.- -ht • t ^ in al.-o be u>ed a> a tontent outline for additional items 
of software ^uoh a- a '--lide-tape pre..cnration, a film .-^trip, or a -.ingle-concept film. 
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I he imroduv^torv i-.i^i ^ i*r tlu prugraui iiwludv a h^ruf Uic csbcntial lools and niaic- 
rials that the -»tiK!cni wili Uo«. Ik Itarn.-> [lit pruccs.s or operation that ib programmed. 
Frames \\hich dcb^nbc a material to bt u.scd m making or fmibhing a project should in- 
clude a sample of that material if [he material a oolid. rhl^ prowcdure ib followed to 
assist the student in Karnmg tu idcntif> iht varioub matenalb he Ube in making his 
project, 

\rro\\s, line.->, vir».k,^, <»r indicatrng fmi^trb are u.>ed to lead the e>eof the learner 
to the part that the design^, r v\ant.'> to emphabizt and ha^c [he learner look at, NoUimg is 
left to chance, since the explicit purpose of the P.P,1. is to teach. 

This -Jupplemental teaching method har» .-several impur^an^ advantages. One of itb most 
important advantages i.-, Ht, feature of .>elf-admink',trationand.',elf-pacmg. For example, 
the leamor is av,tivel> in\uhcd in the learning prueCb.^ and ii> given ^,onbiderable latitude 
in independent regulation of his preferred rate of learning. 

Validation of P.P,I, 

Part of the value of the VAW. .-st^ni^ from the fact that this type of instructional ma- 
terial can be prepared b\ experts m their field - industrial arts teachers at the local 
levcL To enhance the V 1 hit of thi.s. software item requircb eoub^derabie anting, rewriting, 
and validating before the designed text bteomcb reality. Validation requires that the 
P.P.L be piloted with a minimum of three groups uf ^tudents who arc unfamiliar with the 
progrimmed material. Thu-, dune to identifv areab of difficulty or ambiguity that need 
to be refine^l. ' 

Learner Characteristics 

Before beginning to dtbign software, the teacher needs to determine the precise 
purpose of the material fur the program^ b> e^ablu-^hing both a rationale and performance 
objectives for tlu instructional material. Careful conbiderjtion should be given to the 
characteristic.-, of the learner* who will be the ultimate conbumerb of the instructional 
material. These eharacteri^tic* include age of the leMrner, cdu' ational maturity of the 
learner, the learner'^, voeabularv, the karner';, reading abilit>, the learner's previous 
cxperie-noe. \nother won^ide ration that the ttaeht r ne-edb to give attention to is the amount 
of repetition that will bt needed to make the in^truetional material effective, 

Slide-Tape, Film -Strip/Task Analysis 

\s previoush indicated, the ta^k.-, identified on the task analvbib form ean be used to 
design other item.-^ of .software. Tlie narrative portion of thib outline ean be used to iden- 
tify cue \\orc!s to cstabli.-sh puUing cueb and a time- babis for each visual of the slide- 
tape or film-strip pre^entatiun. The accurate pti^itioning uf the puLsc can make or break 
the effectivene^ss of both of thec^c audio- vK-^ual presentation^, A major use of information 
from the task analy.^is form i.-, that it ..an be ubcd to plan the picture to be taken for both 
the slide-set and the film-strip. 

The preparation of a »ndc-tape prtstntation meludes three major steps after the 
task anahsis has been made. These stepb are taking the pictup^ of the bubtasks to be 
presented on each slide, preparing them in mounts, and coordinating them with the com- 
mentary on the tape recording. The slides are taken according to the pictures identified 
on the cask analysis form. 

To make a slide-series, a reversal eolor film is Ubed and after exposure is sent to 
a local film processing iabt:tr a tori for proces,-,mg. When returned, the slides are mounted 
in cardboard mounts and edited using a light box. 

Graphics Preparation 

Graphics for the slide -tape are prepared from the outline of the task analysis, r-irsc 
the graphic is prepared using pressure-sensitive lettermg which is then copied on 35- 
millimctcr ortho film, keeping size of tlu graphic and its position on tlie slide in mind. 
The result of this process is a ^^\nm negative of the graphic. 

This negative is then placed in an etching bath which remove^ the exposed or black 
areas of the film, leaving an intaglio ^surface with the small areas of clear or unexposed 
emulsion supported by the plastic base of the film. 

The etched slide is d>ed with a Q-tip ^vhich has been soaked in a transparent water- 
color. Since the plastic base of the film is non-abj)orptive, only the remaining clear 
gelatin emulsion is dyed. In order to achieve a two-color effect, the whole negative is 
bath-dyed and then surface-dyed >vith a Q-tip, The second color soakb into the very thin 
gelatin layer on the back of the film» 
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To vreatv a ^lulc with a gtaplnv notation, the &Iule anj the graphic are tjandwiched 
together and mounted in an ordinary \$mni cardboard slide mount. 

Film -Strip Preparation 

This combination canm>^v bt u^>eda^^^or niav be rcaervcx! as a master that copies 
ot the slide set or a tilm-&tnp ma> be prepared. The film-strip is prepared b> using the 
set of slides !rom the siide tape package, with addition^ or deletions to aceoniniodatc the 
filni-stnp toriiiat. Ihese slides are then duplicated, ucing a .-,peeial sliding easel on a 
re-pronar or other slide duplicating apparatus. Another alternative is to send the slide 
set to a commercial processor ^wll produce a film-strip from the set. 

Commentary fur both the slide-tape pre.'>entdtionand the film-strip lo generated from 
the tasks to be perfurnied column of the taskanal>sis form. The taped content refers 
the student to the subtask that is illustrated in a slide or in a film-strip frame and that 
he is to perform on the item illustrated. 

One of the major advantage's of both the slide- tape and the film-strip is the step-b\- 
step sequential order iff the ohdes and frames, another is the relativel> low cost of pro- 
ducing these Items of suftsvare. \Vith botli these softsvare items, the teacher lias a ready- 
made, efficient, and convenient teaching tool, 

5lides have theadvantageofbeingeasil> arianged or rearranged in ^^hatever sequence 
is appropriate. The rate of presentation can be controlled b> the learner as he sets his 
pace of learning. 

University Students and Software Design 

[k'<.aut>e many industrial arts teacher education institutions have curricula that are 
heavii> weighted to\\ard the students acquiring psychomotor skills, students in these pro- 
grams liave little opportunity to take courses directed at the design and development of 
instructional materials. 

A part of the m dust rial arts teacher education program at the University of Alberta 
requires that the students de*velop a IMM. textor other item of soft\^are for a process or 
operation of their choice. Much of the acquisition of psychomotor skills b> these students 
is taught \wth the Use of I .P.l, text, ^^hich is considered a supplemental method of teaching. 

Graduates of the program have not only been taught b> this method, they have b"en 
required to design instructional materials, llie purpose of this requirement is to have 
the t>tudent develop the competencies that he use in designing and preparing instruc- 
tional materials for his students. 

ARTICULATED INSTRUCTIONAL DEVELOPMENT BOOKLETS 

The industrial arts program offered at the junior high st^hool level in Alberta is in 
most casein based on the multiple activit> organii^uional pattern. The grade seven mate- 
rial technologies program is centered on a study of metaK-*, ^oods, plastics, and other 
materials ^concrete, glass, leather, rubber). One bay of the laboratory is equipped for 
each material area m a physical configuration that wiU accommodate from four to six 
students. In turn, each bay is provided with sufficient tools and equipment to permit six 
different activitiet> to be pursued simultaneously b> the student:^ in that bay. 

The grade eight graphic and power technologies program is organized by content and 
phy:»ical arrangement m a similar manner. At the grade nine level, students electing the 
program are encouraged to contract die type and deptli of activities they wish to pursue. 

Use of aid's 

Iheory and related information is presented at a concept level during the large group 
(total class) sessions, lAiring the individual activity sessions, students apply these con- 
cepts within the particular area they are working. It is at this point, when the students 
enter the activity section of the program and work in a ba>, that the need for independent 
leammg resource materials is realized. To meet this need. Articulated Instructional 
Development Booklets (All/s) were designed by .-^elected industrial arts teachers to in- 
dividualize instruction. These booklets, although usingsome of the prineifJes of pictorial 
programmed mstruction, differ slightly in thata productor a process iz> u.->ed for instruc- 
tional content. ^ , . 

Hie basic element of these booklets is to "show and tell" the what and how to a 
Junior high school student as he proceeds to perform a process or fabricate a product. 

After four years of developmental work, the AID project was approved for funding by 
the l>epartment of [education, rhe C-algary Boarduf l.du^ation, and the Indu.^trial Hducation 
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Council of Hk \1Ih n » U<tJi. r ^' .\^,.'>uuation. I \u.^ made pu^bible the final editing and 
publication of =^U(i MI) ka^^i >. liKUklcd mc.Kli package are 4'» booklets for both mate- 
rial technolog\' and graphi../ ixu\< r technology, at, well a& a teacher's data guide. 

Organization of the Booklet 

nother result of the approval of the AID project was the standardization of: 

FORM AT 

S-l 2 X 8-1 4.inch page size 
one picture per page 

maximum of four lines of script per page 

printed both <?ides of paper (maximum of 70 pages) 

arrow identification of motion 

CX)NT1 NT 

product or process base 

reading level controlled (\\hat followed by how) 

script in complete sentences 

CONTKOL 

Production Control Activity Kecord (PCAR) in each booklet 
Procedure Check Points — give non-manipulative directions 
Quality Check rointi> - require teacher m&oection and approval to continue 
Power I quipment Check Pomto - require teacher approval and possibly demon- 
stration prior to continuation 
Hnd of AlDC'hcck Points — requires teacher's initials 

\1D btxjkleto art color and number coded m accordance with an open-ended 
claSMfication system 

Yearbook Additions 

The package oi 80 booklets developed b\ the AID Projec^ ib considered as the 

base from which industrial at to teachers in the province will now work. Punds have been 
arranged whereb additional buokieto will be developed each year in the form of a "year- 
book" addition. It i.-* hupcd that thi6 form of continual up-dating of the.se instructional 
materials will provide the avcnuc to keep the junior high school industrial arts program 
in the province current with technological advancement. 
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interdisciplinciry Studies 



Merging the Concepts of Technology and 
Home Economics 

Julio E. Summers 

C*h<mge ii? a constant, anJ we in the field uf tducatum are charged with the responsi- 
bility of preparing the next generations fur a world we do not know and cannot predict 
exactly, flowever, there are a few things which arc known or are predictable, we know 
we can no longer '^train" students to perform procedures which have become obsolete 
ue know that sex roles are less rigid. We know that the American perception of authority 
as represented by business and government resembles thedays of King George. We know 
that the amily is no longer as stable or as large as in our generation. The question re- 
mains- Kow do we incorporate this knowledge into an educational pattern which will con- 
tain enough stability for functioning today and enough freedom to proceed into tomorrow? 

Obviously, we will not be able to move abruptly to another .system of education Nor 
can we create new components for this emerging educational system from whole cloth 
instead, we must view the education of today and select from it those components which 
are of value, discard tnose which arc of lesser value, and increase the mixture with con- 
cepts and generalizations essential for the future. 

^rhJ^^^M^'"^* P''^! instructors and home economists have a background unlike that of 
other public school teachers. In college, other instructors are provided one or maybe 
two courses which prepare them to communicate procedure. As we prepared the assigned 
designs ind products, we were constantly i,howing, describing, and conferring with pro- 
fessors as well as other students. We know how to teach, but do we know what to teach? 
\re we complarently insisting thatour^tudem^producemeaningless objects to take home 
or are we bending r,ur ingenuity to discover projects which embody concepts applicable 
to other endeavors and other subjects? 

Home economics and industrial arts must be responsible for analysis of content con- 
cepts. But there are many concepts which can and should be shared by these areas for 
the benefit of students. 

lliere are two fundamental reasons why this cooperative pooling of concepts has not 
taken place, first, to receive a certificate in either home economics or industrial arts 
the teacher candidate had no college time to pursue the other. Second, the internal con- 
c^pr<5 2re not formed well enough on paper to indicate that they can be taught cooperatively 
\t this time, the concepts of industrial arts are much better spelled out than those of 
home economics, 

'\s content changes are made, we can modify the class day m favor of the student 
Industrial arts and home economics were two of the first '^frills" added after the Boston 
School curriculum was developed, A danger is that we become protective and demand 
our 4->-minute segment of the class day forever. Modular scheduling has become a real- 
ity m most contemporary schools and will be accepted by others as they develop their 
change procedures, ^ 

We will have to change our content to fit within the reduced exixjsure time when we 
have students. To do this, we need to make our subjects student-centered and delete 
those activities which are time- wasters and do not support valid content. 

Change, as described here, will take administrative action and support. Before 
approaching administrators, there are things which you can do to improve your class 
functioning, 1 would suggest that instead of asking permission of your principal or cur- 
riculum coordinator, you meet with your staff home economist and develop a pian which 
will be functional for you and present the what and how as a working solution. 

Is this request reasonable? Most certainly not ,f you do not have any idea of the 
content of home economics and therefore can i,ee no reason or way to merge the two. 

flere is a comparison of tlie two curriculum areas. You may have already moved 
your instruction into another categorical breakdown, but not all instructors have. If your 
curriculum does not contain all of these components, Uiis will help you see how it can. 
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INDUSTRIAL ARTS HOME ECONOMICS 

Ateos of Instruction 



1. woods 1. 

2. metals 2. 

3. grophScs 3. 

4. textiles 4. 

5. ceromici 5. 

6. plostics 6. 

OBJECTIVES IN COMMON: 

Prepare students to produce ond consume 

* Efficient use of time and motion 

* Proper use of humon and finoncial resources 



foods and nutrition 
clothing and textiles 

child core (humon growth and development) 
home core of the sick 
home decoration 
household monogement 



The .sinularine^ arc ubviuu^. ^Vc are presenting tactile expcricnLCS with material 
Mib.stanLei*. We rtly on the u^c of communicatiun and cu'^i^utatiun .skills, kno^slcJgc and 
u.sc of tlic scientific inv'tliod, and the necc.s^ary oULializatiun of the human in contact \sith 
other humans gained from other segments of the curriculum. 

However, the emphasis i.s entirely different. Indu.strial a rt.s, technology is directing 
students into those concerns which can be characterized as PUBLIC. Activities are prc- 
.sented which are as.suciated with the home only ^o far a.s the structure of the JwclLng and 
il.s equipment and furni.->hings. Hie enipha.sis doe.s not include the people w ih whom 
Work, live, or produce. I'his curriculum is overwiielmingiy thing-oricnted. Social aspects 
of tei^hnology are rarely examined as components of the technology itself. 

llie currieuium of home economics la almost exactly opposite. Students are encour- 
aged to mve^^tigate their feelmgs and observe the maturing process as individuals. Stu- 
dents are directed through activities asoo*.iated \Mth the domestic relationships of people. 
For thiii component, let's use the term IMUVATH. 

A general outline of the curriculum of home economics provides information which 
substantiates the need for men to participate in home economics. 



tfi-O^D AN D NU TRITION 

Purchose 
Preporotioo 
Preservotioo 
PropefJies 

Chcmicol 

Ph/sicol 
Serving 

Fomil/ 

Commcrciol 



HOME CARE OF THE SICK 

Emergency core 
Preventive core 

Immunizotion 

H/giene 
Chronicoll/ ill 

Genetic 

Communicoble 

Iniuries 
Aging 

Convolescent 



CLOTHIt^G AN DJEXTILES 

Fib«r 

Sources 

Processing 

Fobricotion 

Finishing 
Apporel 

Construction 

Porchotc 

Core 

CHI LD CAR E. 

(Humon Growth ond Development) 

Pienotol 

Infont 

Toddler 

Preschooler physicoU/ 
Elementor/ meotolly 
Adolescence sociolly 
Adulthood 
Aging 



HQME DECORATION 

Elements of design 
Porchosc ond core of: 

Equipment 

FornisKings 



HOy SEHOLD MANAG EMENT 

Consumerism 
Time 

Resources 

Finonciol 
rlumon 
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I'Vom thio outliiu \ou win f^itUKr .stt the iva^un for the word association, I'UBLlc;/ 
PKlVvrr, You i.in liMA wk au *.ontMhutmir, to the development of one-.sided individ- 
uals. lx)y.> prepared r<> Uavt ii<jn,t, ^rL^ prepared to .stay hiaiie. Viewing the realities 
of the work, honu a^aOciatu>ns-N of the inuiyiJual.s, y^ui will recognize that men are in con- 
tact v\ith uhcr human.> and iiccd information ana <.spericn*,ct, to a.ssLst them an nandlmg 
tht^t a .-;ociation>. \\ omen, m turn, are directh a..MK iatcd \M;h technology as they decide 
which appUancos to purchase and how best to u^e them, 

Hu-. i-^Mi elation iiiiplit.> that all pe^>pU vmH eventaall> be<.ome part of a family, Ih's 
is not true. Remember that .'^ingU men aid \soiiien are responsible for the activities 
othcr\\L'>c contributed b> the opp^>>i[e .^ex in a famil> reLition.ship, A.s mor<M)f our stu- 
dents choose to remain .'>inglt, thl^^ in^rtaccJ ba.Mt, of information becomes even more 
essential. 

Hio following Jiagram.> depict a change fnmi tlu current arrangement of instruction 
to a modified curriculum. 

CURRENT APPROACH 
INDUSTRI/VL ARTS POME ECONOMICS 



prepares students for; 




If the two facets .ert merged, we could produce ar. individual who has at least two 
approaches to decision-making. 

NEEDED APPROACH 



INDUSTRIAL ARTS HOME ECONailCS 




\s thL> compsitc is applied to the facets of human contact, we will be able to turn 
the appropriate pcrccj/^iun to the ^^ltuation and to relate technoiogicaliy and interperson- 
ally with peers, family, society, and work. 

FtJNCTIONAL CmCQKE 
SOCIETY 




WORK 



Hiis dt-strlption tia.N been dircctt-d at v\h> need u> wuik tov\ard providing nore 
than obMik'tt., unt'-->uii»i infuraiattuii tu tht- emerging gen*, ration. A.s classroom teachers, 
wc arc aiv\av\s fat-cd vMtii tht liov\ and ^\hat. On the foUu^Mng pagt.-> arc brief ideas, one 
from each area of home etunoniic> and inu.->trial art.-*, ^\hiv.h ougg*..^! concepts the.-^e 
areas hold m <,ommon. Iry ihcni and construct others yourself. At first your home 
c<.onomii>t will feci as you may now. "Why tamper*'** **I hav*. lived without these ideas, 
why should 1 provide them to m> .•>tudent.-> *' Hemmd her that tomorrow will be different, 
and we ^.an no longer te.tch for the i>a.-»t. Without aa expanded information ba.se, deci.-^ions 
about technological happenings v\ili contmae to be luadc in ignorance. IKci.->ion.-> affecting 
u*, all have been made by individu.il.-> unaware of the effects of achnologj or by technolo- 
gists wlio disregard human value.-> and needs. Through education svt h.Uv an alternative. 
Can we affort to ignore ii> 

SUBJJX'T XUHA: Textiles 
CO NX ' iiV'V: xt ru s ion 

OLM.. \U1ZAIU)N; forming of fiber strands from i>ynthe'. c substance.-> increases the 

types and characteristics of the fiber grDi«;>. 
AC:TlVlTli:S TO IM;VUL01> CONCUPT: 

A. lnve»stigate forming by using: 

1 . tire pump 

2. cookie press 

3. grease gun 

•I. c.ike deoo»*ator 

5. Caulking 

6. toothpaste tube 

B. c onstruet a Jig using a vise, and b\ tig^n^r.-ni; slowly extrude substances which 
don't noriiuiJly retain an unsupported shape. 

C. Visit jn industry where extrusion is a basic procesj?. 
IX Investigate fluid state vs. rt^tnining new .shape. 

SrnDl'NT SPl'CiAL INTMU,ST Kl SHARCl! TOPICS: 

select an industry which uses extrusion and investigate their problems and how they 
have turned tliem into successes. 

Steel fabricating 

Textiles 

Tire 

Plastics 

SU13JI-CT AiUiA: C eramics 
CONCUPT: Heat resistance 

GbNhUALlZAIlUN: Transfer of heat between objects oi substances can be reduced 
by ceramic insulation. 

Ac:Tivrriiis to ohvi-xop concppt: 

A. Isxperiment ind describe ihv temperature^ time, volume relationships of water 
drawn at 65^ Celsius: 

1. plastic tub 

2. metal tub 

3. crock 

4. kitchen sink 

B. ("omparo anodizing to ceramic coating. 

C . (. onstrui^t an historical exhibit .showmg theknobandtubt .•>ystem of h./u.-< VNiring. 
D. Investigate the industries whieh have used ceramic coating procesr,cs. 
STL^DI-NT SPECIAL IN'i'HlU-ST KhSl-AKCll TOPICS: 

A. I low are the electric and electronic industries associated w.^h the ceramics in- 
dustry? 

B. Investigate the craft industry based upon ceramics. 

SUBJnCT AREA: Metal 
CONCKPT: Fastening 

Cr-NT.RALIZATION: Combining materials increases their use. 
XCTIVITIKS TO i:)i:vnKOP CON'CFPT: 

A, Select hard and soft materials and fax^ten them in various ways. 
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Material?* Fasteners 

1. w«K)d I. h(M)ks 

2. metal 2. nails 

3. fabric 3. screws 

4. ceramic 4. glue 

5. plastic 5. stitching 

B. Attach metal foil to a hard material. 

C. Attach metal foil to a soft ma;erial. 

f). Attach metal to a soft material in a loose (movable) Connection. 
V:. \ttach metal to a hard material m a loose (movable) connection. 
STCDHNT SPI'CIAL IN'TCKhST UI-,Si:A!a:U TOPIC'S: 

A. VVlut effect does carbon have on the uses of iron? 

B. Kxperiment with forming hot and cold metals. 

C. H.xperiment with laminating as a form of fastening. 

StUU-CT AKH\: Graphics 
CONCr-PT: Symbols 

CrxrUM IZ vriON. Cummon a^^^eptans^c of visual representation enhances communi- 
cation. 

\CTivmf:s TO nr:vi:i op conckpt: 

A. Convey meaning to others in class by visual representation. 

B. Modify a sign to use an international symbol. 

C. l'..xplore communication without symbols. 
O. I'.xplore visual symbols in: 

1. music 

2. Braille 
.>. dance 

4. sign language 

5. print 

0. photographs 

7. sketches 

8. literature 

E. Hxplore the use of symbols in: 

1. broadcasting (public/ private) 

2. transportation 

3. geography (cartography) 

4. meteorology 

5. industrial safety 
ST(»DI-NTSPHCIAL INTF-Kf-ST KESRAKCH TOPICS: 

A. Investigate principles of sound transfer. 

B. Investigate communication with the handicapped. 

C. Investigate the responsibilities of the FCC (Federal Communication Commission). 

D. H.xplore the development of international symbols. 

SUBJI-rT AllKA: Plastics 
C()NCFPT: Plasticity 

CFXrR \I IZATION. Malljability, plasticity, ib a characteristic essential to the selec- 
tion 01 forming processes. 
ACTIVITIES TO l)F,VI-,LOP C^ONCI-PT: 

\. Kecord the amount of force accepted before the following materials break: 

1. wire 

2. dowel rod 

3. cotton fabric 

4. metal foil 

5. cookie 

6. jello 

/, soap bubbles 

B, Determine wavs to return material in **A" to its original state. 

C. Experiment with forming processes not commonly u^>ed for that material, 
O. Construct a forming press for laminated wood. 

STUDBNT SPI-CIAL IN IT:IU-ST IU-SI-AKCB TOPICS: 

A. Investigate the process for making re-cu "ve bows for archery. 
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li. Clum lUv sncliing and kindling u-mporniure> of selected marerials. 
i . Ideniifv Hie hvcMk i'h.ir;K*icrisiiOfi of »>clccti\l mnu* rials. 



CONC HI'T: 



(!omfvisiic 



CI -Nl'hAl.IZ VI U»N. i h>.suai .ind chciDual ^.nmbinaiKmA of vcIIuIo:>c ha.-» incrfai»cd 
ihf need for \iOod. 

u'Tiirni s vo n! vi i or voxci im: 

\. Soak uix)d chips in: 

1. .ilcoho! 

2. vinegar 
X biciich 

Dry jnd examine the residue. Note the characteristics, 
B. .\Kike paper from ti>sue. 

U Lxjmincy nutt ^h^ractcn^tiv^, and determine tht pro^e.s.sing stcp^ of m.iking 

Ci>inposition tx^iard. 
I). Ctonstruct a model sho\^ing the processes m making plywood. 

sn'iM'NT .siM'xriAi iNTiviuis^i" Ki-:si;A»:ai TUIMC^: 

A. Inve>tigate a pape*" products coinrwiny. 

B. Investigate a forest product -s industry. 

C". Investigate the use of cellulose in the textile industry. 

•IUI;C* r AUl-..\: Clothing and Textiles 
CONCFPT: Image transfer 

i,I.NLKAI.l*^A I IiiN. Appluation of image if» e^^entlaI to the fabrw pnntmg indu.stry. 
AfTIVlTIIIS ro I)KVI-.l OP crONCIvPT: 
\. c instruct a roller drum to appiv: 

1. ink 

2. tvxtilt paint 
bleach 

4. enamel 
larex 

B. C on>truct silk screen v^hich is registered for pattern repcat. 

t'onstruct transfer technique for three-color printing. 
IX I'xperiment v^ith substance acceptance of: 

1. silk 

2. nylon 
■>. cotton 

4. v^ool 

5. acr>'Ian 

6. dacron 

sri'DHNP siMa:iAi iNTi-:ia,ST kI'.si:akcii 'IOIMc:^': 

\. Investigate rbe photographic industry. 

B. Investigate image transfer used by pl3siic.> fabricators. 

C Investigate processes used by manufacturers of fine china. 

M'iUlilT AUKA: IlomeCare of the Sick 
(.(>NCri-.I* * : Heat transfer 

i,t.M.K ALIZA ril)N. I eiupt raturt maintenance depends upon a continued .source. 
ACTIVn ilvSTO DI-VUl.OP CONCHPT: 

A. Develop a gauge for identifying a heat source. 

B. Apply heat to i>eUxted .>ource:> and anal>'7.e their retention qualities. 

1. glass (pyrex) 

2. metal rod 
"^^ asbestos 
\. paper 

5, plastic (thermoplastic and thermosetting) 

Construct an icdc^^ rcfrigtrat»)r and calculate the tern pea turt you can attain, 
(lor exact specif.cations .^ee; H<)memaking Around tht ISorlJ. Peace Corps, 
Washingron, DX\, 1065) 
I). CoJIect the supplies to regulate temperature lor someone uith; 
1. measles 
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2. jlHSumm.iI crjsnp.-^ 
i. sprjin 

bTI'DUNTSPI-A LM INHIU-^I KKM \IU II lOPK h: 

A. How Ucx's J microwave f)vcn ov)k ftx)d? 

B. iluvi Uoc-s a refrigerant work: 

C. Cilculatf the nielcinL; timv of a iiiven vulume uf ice under various conJicions. 

M'BJhcr \Ri:.\: i hiiacare 
1"C>M:K|'T: 5tnicrure 

CliNI.U \LI?\T10N: VehicK> arc Joi^neJ c*» carr\ ?»pt%-ific niaximunt weights. 

\c*Tivrrir-u> ro ohVHi or c:()nc:ke»t: 

\. Place weijiht.-. in various .spotji on \vheek-J tu>>. Observe the amount of energy 

neeJeJ to make the toys move, 
B. f>cvvIop a weight/ load ratio. 

1". Sketch interiors for passenger, freight vehicles and indicate the load-bcaring 
.1 reas. 

'\ t 'ompare weight-bearing capacit> of puli, ridmg, power-driven, and hand-driven 
vehicles for children. 

^n-nK\rspi ( ial iNTi-uKsTRi-srAKCii topics: 

\. Investigate axle weight restrictions in your .^tatc. 
B. Ifow big is the children's toy business? 
i\ \vc !h:-re restrictions on materiak^ used in children's toys' 
? *. ".n iK-z.- the problems created for long-haul truckers by speed reduction. 
I . "A hat «tt^l^turJI chanj;e.s art useJ in front- loaders and bacKhocs when compared 
t<* passenger and Io*'»d-carr>*ing vehiclci!? 

M/lULi r AiU-A: Food and Nutrition 
CONthin*: Toxicity 

CI_N£J{\{ II-ATION. -ubstancCiv to bi ingested must be prevented from developing 

chemical reactions with Containers. 
\CTIVn IhS TO niiVI LUP CONCrKPT: 

A. I 'se 'Aeak acid, base on: 
L. commercial can 

2. aluminum 
X silver plate 
4. glass 

^- ring and lid for home canning 

B. l/se stronger acid/ base on the same materials. 

C. Research assay procedure of metal canning equipment. 

r>. I'-ic litmus paper to vla>>if> the aciditv and ^ or ilkalinitv of selected foods: 

1. meat 

2. poultry 

3. fruit 

a. fresh 

b. cooked 

4. vegetables 

a. fresh 

b. cooked 

SIT^DF-NT SIM-CIM INTf KHST URSr-AKCTI TOPICS: 

\. J..^e<tiga the development of canning implements. 

B. 'nvestigate the regulations on tlie commercial canning industry. 

C. What procedures are usc^ to prevent bacterial growth in canned food? 

sJ!B.JI:rr \KIA: Home I>rcoration 

( ()XC"hP r:^ ("oating 

CF:N"rK\LI/Cvn()N'. C»>nditi«>n, material, and use nf a surface indicates appropriate 

coating treatment. 
ACTIVITIfv.^ TO DI:VF:L()P CON'CHPT: 

A. Paint (latex and enamel), varnish, wax (paste and liquid): 

1. pine, «>ak, poplar 

2. plywood 

3. formica 
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•K llli'Ml 

\ i*oncr»'t»* 

B. C\v^n the surface.-; thus tro.Ut'J with: 

1. tt.itcr 

2. wncr laJ Jctfri:ent 
K wax 

4. turpentine 
^. alcohol 

1'. Xpply the coating prcp.ir:itions in " \** by usin^: 

1. brush 

2. roller 
cloth 

4. st:ck 
^. trouci 

l>. Kcniovc thi" t^oatin^; substances from >urf;ice> in '* \*'. 

^ii*f>i;Nr ^riaiAi iNTi'Uhsr ui:si-,\Ui'ii roru'^: 

\. Invcstiiiate lUc pij^mcnts in vari<>u> coating .substances. 
B. Mow big the 'paint* inJusiry* 

1.. Abu I'n till r^^t(u(i>>n.^ b\ ihi FooJanJHrug AJminiMration on tht ingreJicntb 
in paints u<cJ in the home* 

^f •|UlA I MU'.A; UouschoM Management 

i:oNi:i.rT: observing 

<fh\I.tl \t l/\ VI luN. Mvntif>ing i^aii-»al fa^t^r.-^ i.^ r^lalcJ to ih\ iniount of information 
ivailaMe. 

u"iiviTii N lo DKvi i ur a»Nt'Firr: 

\. IJi-ntifv xvavs to record Irfonnatiim. 

B. i omplere a time inoticm sniJv nf common tasks. 

1. making -single b<\l 

2. making double beJ 

X making i 2- 1 aver CJke 
4. chankSing a tire 
^. V icuuming plush carpet 
K vacuuming shag carpet 

IVtennine factors uhich ciuse time moiion variables. 
i\ Prtxluce a light film of common task. 

i). i omn.unKate finJ:ng'> and -Jra\v implications from timt motion study, 
s irDl VI sri ( I \l IXTI-HI sT Kl.sl \IU II TOIMi S: 

\. V reate I dramatK prtsf.-ntatu«n uhi^^h <.ontam.s non-(.au<il fa(.tor.'*. Pn-.scnt the 

drama to ;he %,las'* with evaluatMn instrument to ,-*et if the\ can identify the 

causal factors. 
B. Investigate the \\ork of l-rederick W. "l aylor. 

V . id*'nti(> restrutiuus to effKien*.y m a common ix^V. and determine the ^.liangcs 
nwJeJ to correct them. 

SUGGESTED READINGS 

Ihe foB.uvmA readings mav bvlp -ouiiidvvi lopa philMs^iph> vondu*.*.^. to beginning to 
mergt vour ^.urriwulum ^Mth hmiu evoUumK.^. Hk rt art no artKle.s specifiuilly written 
with the ideas a-, • xpr^.ssed ht re. \ou Ainildn*t go r»i a ph>'.Kian who doesn't rend cur- 
rent inedual litvf itur^.. i-in v»iu expect parents to bt pleased to ,^«.nd their children to 
educar«»rs uho are behind in their professional reading' 

FUTURE 

C ase, c hirle.-. W., and Uobcrt I . I arson, "rreparmg LJ«icators for the l-uturc.*' I'hc 
I'Utiirist r)ccember 1^)72. (2^V2SS> 

Xitafdesv rip ion of smiinar design Ahuh .duvator^ have prepared to create a new 
futi»re for public cJticanon. 
pavids, I CO. 'Niirth Xmrrican Marriage: WO." t'tK FumriM. October 1071. (190- 
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Probable W^aI .mJ it!ituJiii.il vi.ani'A.-. in tiK in^ticutKm of marriage. Valuable read- 
in); f(»r ti. Kiiers uhos, ^iik!ciit> art- between lit anJ 2(1 >ear.> of age. 
Ikvker. K .v.Jktr. ••I.Juwalumal I oIkv u-» Mapping in tlie UinJ." IlK- C en ter tor the 
1^ 4l f 1 1 c I ns 1 1 tu t urns > hVbruary l*)74. (21, 2S) 

CoiKvmeJ annlvsK of ilu .-^tagnatitm ci/nfrummi; eJui.uU)r.., parents, and .scujents. 
HlUridge. H. Wentworth. 'TiaJimj: the Future in North American t niverMties." Hie 
Futiirist. Ikx-eniN-r 1**72. (25U-2S2! 

Set- :he t\\H-^ of cLinn *)fferin^s >our future ttMihm^ o>IK-aj;ue> will Ik- takm^;, 
Mendclson, Drew. "Puture Fare." nie Wuturi^^t. IXrcenib<r 1^7 3. (270-271) 

Descriptitm of an imaginative look at the future b> publu school >tudent.s. 
Shane, Harold C. "Kducatum for loniorrowS World!" Ilie l-ntunst. June l*>73 ilu% 

iUtM " — ^ 

\nalysis of problem^ a> .stated bv edu\,at*»r.s ami .>o:ution> suggested to prepare stu- 
dents far the future. 

Nhosiak, \rthur R. ••'roniorr.vA\ Keform \gend..** llie Futurist . June i'KX (104-110) 

'Aitli the shift in populati.^a gro-.vth, \\k an forced to recognize that ctmsumingof all 

prtHlucts will alter. 
Tlie F -ut uri>;r . \ugusr l*>7i>. 

SIMfl \{ I.S,sn ; "rhe future of Kt-ligi*)n.** \\here doe.s rcli\;ion fit in the culture 

being built for Xnierica's future* 



HEALTH 

I-rird, John J. "Biofeedb.Kk-- reaching Y*nir Oodv to Ileal Itself." f amilv Health. 

February 1*^74. as-2l,^s> * * 

Internal jommunicaiion can make the pair, go avva\. Rie texhnologv- of how it works, 

McCMeary, Llliott H., "Wi- w Xhra^^les of Childbirth.*' l-amilv Heal th. Februar\- 1974. 
*20,4O-42» ~ 

I xcerpts from book. Lkctninu niumtoring ctmtribute.s to healthy deliveries and 
babies. 

''.s. I)epartnient.s of Agrivultun and lUalrh, !.du<.aiion, and Welfare in Cooperation with 
the Grocery Manufacturers of American and the Advertising council, "Food is more 
than just j>omething to eat." li^^imiK Heahh . April 1974. (16-page center section) 
Th?-. section will N. enough to convince you that the texhnology of food and the impli- 
■ation of the health of the human rai-t demands that you recommend thus periodical 
to your sch<H»l librarian, riantou.>i thi technologi^,al information with your students. 



HOME ECONOMICS 

\gan, IVssie. ••pcnplc and Their Housing," Ame_r is_a n J lome F.cono m \ cs A.ssocia t ion 

Journal. October 1972, (15-19) 

Hxccllen; resource for Joint unit of urban planning. 
Royd, lacquc. 'Tood Labeling and the Marketing of Nutrition." AHF-.A Journal. Ma • 

l«>7^. »'20-24) ^ 

Ww rn v rrx>d and Drug \dmini>tration) rcgulation> offer opportunities to experi- 

nienr with grtphic layouts. Have .student.- u.nc international signs for food labels. 
ron»pton. Norma H. "The Foeu.s I.n on the E.nvironment." MM.A Journal . January 1973. 

I nvironment i.s used to deseribe space in which we live. Surprisingly similar to 

Industrial \ ns Techno!og>' attitude. 
DarJen, F lltngton. "Olympic Mhletes View Vitamins and Victories." AIIF.A Journal, 

February i^lX fS-U) 

MaSe Olympian^ reveal knowledge of nutritional values. Their commentary is a 

nutrition les*;on. 

Fnlseiti, Joseph. "Kenais.->ancc on the MLvsouri Campus." A1I1,A Journal. December 

1972. (13-17) 

Pictorial evidence of Art and Design in Home l-.cononiics. 
Ilodgc, hileen, "Spinning a Traditional Yam." .X MI-.A Journa l 1973. (23-24) 

"How- to do It" tt»xtile project, (tast spinning to wheel. 
"Home F.conomics. A Vital l-orce." AHKA Journal. Januar>' 1973. (28-31) 

Short description.-* uf v.ontributiun> and responsibilities of home ecoaomics to the 

individual and society. 
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Johnson, Moil i. Ali it AJi IMpinn U* tlu t.rav 1 Kiiiml nuu " \HI A Journal. Nuvcm- 
GENERAL EDUCATION 

■ \lurn,uiv^ I •iriii> ot ^^hvH•Un»:." .Ihtiiu ofl-v^uv I Ju^ vUu »n>il t caJ^ r^hip. rtbniar\ 

ihi^ i-.-'Ut invf ^tii;-iu > ^«.v<.fai tiurn.iti\*. coi'Kurr* na> prc\v»Univ>.ctMH)ling paturn^. 
iit-n-von, K«.nmtn I. future i Ju>.jCMn. \ .v^UiiiJTiv Appnuvh ** I Jucanonjl 1 cad cr- 
ship, \pril I'Ci. it*^2'i^^^^ 

svnopM.-* .»f fjcior.-* |x»»ntin^ u» iUk n^K^^ f«»r vi ->v >.t«.iiuiliv vipprojvh vJu coition for 

\lt-i>tvr, HuharJ v\. *V\hji about I nitivJ in tin Mi J Jit. .Sch*>«>l*" laJucaUonal 

Brtvf JowTipiiwri-. rtliich an.>.rtvr ijuv.-.iii»n.-^ of plannmj;, pn>j;rain, .^tuJcnt outvomc.**, 
iinpleinvntatiMn, evaluation, mj ^taffin^. 
>.t»»N.^, Mar>-Marfc.artt. \ vtpin^ m a 1 1 chn^^lok^ual i ulturc." LJuwitutoil LcdJ t r>ship . 
IVccnibt-r l*C2. *22*^-2i?> 

\ prccu-.*. vxpuina^hin of A:ut tcchi>»loc\ -lu»uld bt t»> iIk c^t'jJ<.ntv-» »n v Kmt.nr i. v, 
miUJlc >ch*>oN. 



INDUSTRIAL ARTS/TECHNOLOGY 

i>j\all, Birr\. '\ I inu for I -smcular >Nmht^!v^ — Rvfi^ .ti»»n.^ m the lU-Birlh of a 
i urruulum." \1 n^ so<*ict\v Ti-chnoloi^ '. January 1^74. i^'^i-oih 
Inxt--tu,ir<^ > .» .ontu^vium 'if curriculum cmplia^i-*, Lnv** -r ij»v ^ tnJividu il tvawher 
dvwl »:>mfnt f>f ourru'iilum. 

<.r «HJ, V ir\ f ;. "iMur^ Ml tht Nounj; (.irl> Cone'" Man, >nc K tv. 1 v dmologx- . 

laniMrv ^C4. (BMn 

I JiT»»r. il ijivm^; ^tati-Cn..-* to iKip aJm^ni^tratun-N comprehend Ah\ thvv should mvitc 

girl i r * become tcohnol»giMlK Hterau-, 
K^tzak, Miki' K. ' JiPiEm • Iht l atur, nf I Juration/.'' Man .V)c icr>, U-chnolo^y. January 

l*>74. ^llViir, tA^it*n4, »itaoi i little fridhtcnin^. Tlea^ie sh tre with >our 

teachin;: hiUiie eotnomNt^,. 
M*>«>me>. IsKhird i . * . \M ' \in'r \o i aJv \k'V'/' NKm sik iet> ' ' •^ilbii^i- N*^vember 

< ipiiv itini; dt.^:**. ripti«»n of h*»A sfiC'-. di.^v iphn irv t(.v*.min^ ^an bt acvompli ^hcd. I ntire 
Ksue devoted tn interdisciplinary apprivt.'H. 

Mi, jismmcfy, i>o d3ctorai itudcni at »Vc^t ^ir^jtn.^a •^.itvcnil/ i.^ ihe Progtom fj>T the ^Jwd/ ■af Terhnolo^y 
Education. 



A iVlotlvationai Method in industrial Arts for 
the Improvement cf Recsding 

Herbert Siege! 



Ilie pn)bl» ni facing nitK^t *-Mn»tmed t'Ju*.at»>r'% todav i-— "(an Jo^nnv andJonnic 
kam to rcid'*" 

tn \e^^ \ork t th«' Burt au of Industria* \rtr», believing th it thildrt n van .^axn to 
rt-adnncc the\ .^i*. thi. nt-^d r.> r» id,dcv\lopc\l an txpenential m.^Julr called the 11 men- 
rar\'soh'K>I Publi<;hm}; X.^n'vuv ( Vnter. 

Jhi.> pnij^jani hAp-^ »o ni*<ttv<it-. i^arning and c^tabluh in tli*. imnd^ of thv children 
rt ivin>. iot readm^;, .vritfnc, and pt. rfiirmm^ all th<. rtlatid function-, r^^^uirtd r* publish 
rht ir oAn vreativc Arirmj: md art Aork. It pr«»vidv> children ^Mth an */i>p>rtunit> to apply 
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The "Ouplicoting Section** rolls up tti sleeves for octton. 



jcadvmi«> karnin^.- and maku th(,ia muiiningful. Thu intcrJK->ciplinan involvemcnL> with 
ocicRcc, langua^v art.^, oocial studio, machtinatio, art, and other i>ubjcct areas arc 
unlimitcd. 

Thi.. mdur.trial att.*^ nuxlult cunM;tt.-» of a t>-pc\\ritcr, electronic .->tc'ncil maker, elec- 
tric mimcxiiiraph, oi^.n nuikcr,pla;>tiw binder, iindothcr equipment. iTicbe pic-ccb of equip- 
ment are IvKateJ in .^vhuol.-* m c>Ucharcana> part of a classroom, an office or storeroom, 
or in any area with access to several electric outlets. 

In i'^T*), iwo .>chool di.>trivto supported N,0.f..A. Title 111 propobalo prepared by the 
.-*taff of th*. Bureau uf Induotnal Art.->. ^lc^c pilot programb ^^ere denlon^trateiI at local 
and vitv-widc cxhibkto aU^^ik. vhildrcn aiao dij.pla\edtheir ne\\dpapcrd, magazmcb, books, 
pamphlets, posters?, and other products. 

The ba^ic industrial art^^ graphic- a rtsconccpto, practices, leammg skill.^, and under- 
dtandm]^;> arc cNplur^d. T.tcou tn»>iuJc preparing the copv, editing, proofrc-admg, layout, 
typc,>vttin>: un thw .>ignmaLi r, printing, making dten*-iK->, mimeographi g, folding, b.ndmg, 
stapling, and other publ. ;hing activities. 

The vlaj>:>room teacher mi>iivatcs the class priot to the "hands-on" activities. A 
v.iricty of topics mav be m^ludcd tn the discus.-* tun, empha.->izmg an interdi^«>iplinar>' ap- 
proach to motivate reading. i>n:*umer c*ducation, ^arcer awareness, current events, 
short .>turii», pocm^, .^pa^w exploration, mathematics! pazzles,andoChcr topics arc areas 
for pupil involvement. 

The *.Kk"**> engage j> .n iestar%. and gathering i.f material for its publication, using 
nv vv^p.ipt n>, loagazint.-^, andothet res<jurces. I ictur',s, unique lettering, symbol,^, cap- 
tMn>, and piragraph hiad.^ may be cut out, save«i, and u&ed for copy paste-up. The 
r*. ichi r 'cwcw-> the written \ork, correcting spe-Umg, grammar, punctuation, *ind other 
pcrtincht rr•atter^^ 

^n th» ?*ubli»hing \^tuicy v u»Jer, pupils .^elct-t large type for printing on the sign 
makt , v?.hi*.h may ^ycrve ar» a headline or title u* die publication. This piec«. of equip- 
mcnr n.ay K c.^ed to make aigna and ,H)aters a> ^ell, Pupii^ ink the type which has bef?n 

aJju-»t^d, .-.paced, ind lucked up in the pre^^>, They proofread the printed copy, make 
the necc^.^ary ^ »r»'^c*u)n.-andoi:iv». to improve the qi ility of the printing. Pupils prepare 
the art work to be mtludcdrnthcpt jJuct. »hia n ay mvoIvc drawings and other nia:enals 
from buy»-> and girU m maiiv dar.:*.-.. In .->onie wa;>e.», a photo-ciectric * opy macimc may 
be u.>ed for cf«-ating additional headlines. However, the sign-maker's versatilitv valu- 
able in the total pro^rara. Hie in»\ .^electuc typevvnter is used to prepare the copy, A 
varictv of elements ire provided in c rder to provide a range of type fonts. 

TuptU ptcparv the pa-»te-up by arranging the eopy, dra^ingd, headline^, and otiier 
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The cACitement Q^ product. 19 and binding the nncgr* 4 was evtdent on the foces o^ the students. 



m itvnaL^ tn ,u4.orJ,ink,t ahU lh^. U>rmMih\r\ ^{.U^iUtr the publiv^jtion, ThL^t technique , 
.similar to tt\o>K vinpluv^J in thv prnJiKtion *>f pr*;ft.'».'*u>n*ii publuatujn^, ar^. .-supervised 
by the tc»K*hor, 

lliK- *.»>p\, pKi«-cJ m th^. tkv-tnmu .-►ten*.!! inakt r, ir. .-^^xin rtaJ> for the duplicating* 
m«ivhin^. I'upil> pI'Kv th^ fttt.ni.il i»n th^. Jupluator and then run tiit nuuhinc, flie iiuto- 
inatK (.ount^r on tht machint., ^vt b> th^. *)p^rator, vuntrol.> tht. numbt r of copiej> being 
pnijuctxl. ITie p.igtft Jrt then collattJ, tithtr b> hand or b\ ina».hinc, if one is in the 
center. fh^ ^quad of v\*)rkt.r,-» then pun^h and bind the iHiit^ rials m the coml)o binder. 

iliir* .-►tuiilation of tht s^orld *>f Aork devclup^ an av^ar^nt .-».•> of the nuiny careers in- 
viilv^M in and interf..iattd vMth tlu> ».t>rnniunKation mtdia, Lvaluation^ of partiv^ipating 
group', compared v^ith vontrol groups a.-* Aeli a,-* vvith iheir ov\n antivipjted gn;uth and 
a«.tuai grov^th ha\t ^huv\n that thi,^ program haj> had an inipav* on upgrading pupil achieve- 
ment. 

ITie^L moduU.-- hav^ nov\ m^. rt<i.-»<.-d in number to S-l *>n-going umt.-*, Aith a proje-ction 
of cpproximatel) To .>r more additumal venter^ m ."Jtpt^mbcr of l*>74. V\e have received 
requests for mform<itu»n from nian\ othtr mtert.-ted .-^vhix)! ;»\?>t^nk.-* and ^tat^. Ldu^ation 
Departments. 

It ^eeni-s to iiK that vhildrcn, hk^ adult,>. tan Lam a n> thing tht> Ajnt a hen iht> >cc 
the need or ar^ ^tion>a> motivateJ. Uk rublt^hmg .\v,ti\it> ».ntt.r NKiduie has been most 
cffeciive in doing tliat. 

Mr, Jicge* 0 the Oirector of the Bureau of industrial Arts af thr. Board of Education of the Ctty of New 
York. 



The USMES Project — An Approach 
to Humanizing Education 

Donald J. Betando 

I wonder if \m mtght ».on>ider a problem that i)ne aouM post to a group of students 
coneeming the a».».elerathin and braking of a vchidt. .^tudent.> \Aould no doubt tell you 
that the .spcedmg of a vihi».li i.> dependent upt)n on*, stepping on th^ at v<. Icraior pedal. 
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and the o lotting; of a \ chide l-> accuiupliohnj by otcppmg on the brake. If >ou concur wall 
cheoC con^Iuoiono and aic j>iL.>cntini; .->uch fa^,to to be true, it lo po&oible that an injustice 
in Lxlucation to occurring, Let n& con.-vtdLr a npacL vthiclu m orbit around the eartli. 
you operate the accelerator, the vehicle traxcio into a larger orbit, decreasing ito speed. 
As >ou brake the vehicle, the orbit become© omalier, increasing the speed, lo it possible 
thtit technology has advanced at such a rapid pace that concepts change? 

ITie increaaing abundance of facto in our advanced technology tello us that a program 
Uiat dealo m only abotract knowledge and dr> factn Aould not piepart our otudents to take 
a meaningful place in our rapidly changing society. 

In the late SO's, ^vith the advent of bputnik, a great emphasis in education «j'> put on 
modem science and ne^ math. Although thio proved beneficial to oome otudento, the 
maprity did not gam by thio reform. There ^ao an mcreaoe m the level of abstr«.etion. 
The teacher was asked to be an expert, and specialization was emphasized. 

One of the hindrances to learning is i absence of motivation, because mobt of the 
material presented lacko rdwancy to th» -.tudenc. He lo in an educational atmosphere 
where he is aoked to repeat facts whicn have been presented to him. :50, often, he is 
aokmg thL reaoon why he should learn certain facto or skills, ai d the teacher attempts to 
aooure the afudent that oonie da^ he will find the ouDject matte i relevant. Another reaoon 
for indifference b> the .•>tudent jo a feeling of loolation and povs,erlcssneoi> m the adult 
world. 

in 1*^67, a group of educator© met under the auopiceo of the Cambridge k,onference to 
diocuoo the correlation of ©ciencc and marheniatics in the ochools. They recommended 
chat ^.^itnce, math, and .social ocienct should be unified in the claosroom by the presenta- 
tion of real and practical problems ^ Just like those met in our daily living, 

Jne of the parciciptints of thio conference was Dr. Larle Lomon, a professor of phyoics 
at M.I, r, Or. Lomon oubscqueitCiy submitted for and received funding from the National 
jicience foundation lo car.''y forth the recommendations of the Cambridge Conference. The 
intcrdiowiphnary prt>gram Ahicli wao developed for the purpose of real problem oolv»ng 
known ao the Unified ocienceandMathematico for Llenientary bchoolo project ^Ci>Mt^>. 

rhe U^MlJS approach of interdiociplinary learning through real student challenges 
id relevant and void of otudcnt isolation. :>tudcnto wvjrk %Mth practical problems which 
they must oolve and which actually have an effect on the Aorla around ther.i, Phey do not 
work on hypothetical problem^ ouch ao, "If Mr. Jones flics 400 miles an hour, how long 
will it take for him to fly 2000 miles?" 

Through these real activitico, the otudents are learning facts and skills. The skills 
are being practiced ar.d the faeto underotood. Bat probably the most human and lasting 
kr.uwlcdgc a teacher can impart to hiootudeniio the art of identifying a problem, deciding 
on a course of action, and following through. 

There are a variety of challenging units used in the US MLS approach to teachln^^ 
some are Burglar Alarm, Lunch Lines, I>ice Dcoign, Soft Drink Design, Consumer Ue- 
search— 'Product Testing, Flav Area f3csign. Pedestrian Crossmgo, and Designing for 
Human Proportions. 

In ilie unit called Burglar Alarm, the otudents might be discuoo.ng m their classroom 
the increaaing caoco of theft m our aociety. They might know of caoes m their neighbor- 
hood ^here rco^dences have been broker into and thefts have occurred, possibly even their 
own ->chool and claj,oroom. Needless to say, the interest i.-> there. Throughout the dis'^us- 
^lon, the teaeher play,-) an important role in laising insues and questions, lie does not 
have lo be an expert on the oubjeet because of the students' working on their own, but is 
one ^ho guides the sUidento m learning the proceooesof problem solving, Thi.-> is not to 
oa> :hat need not be comperent m the subject matter. \Vithin a guided period of time, 
the teacher focuoCrt on a opeeific challenge, i.e., build a burglar alarm that will give ade- 
quate warning in their ela.->?>room. Hie children are encouraged to try out their ideas for 
alarm» after they become familiar with simple cleetric ^iieuits. The range of activities 
^,an be broad, -^ins-c the ^>tu dents a re encouraged to handle the design problem on their own. 
I hroughout, U;e atudentf> learn the utilization of ^ooioand niatenai.-> construct the sim- 
plest to the most complicated alarms. Most of tht construction activity takes place in a 
aehool design lab. ITie LSMI-o design lab ii> a general purjx)r>e facility housing materials 
and toolo, where n student can deoignandeon;>truet those item.-> which pertain to hio chal- 
lenge, whether it be a burglar alarm, «; dcale model, an astrolabe, or a bird feeder. One 
mig!it say that the deoign lab i.^ a general ohop. I he student could utilize toolo and mate- 
rials in his classroom and have no need for a separate design lab. 

Ilie project'rt dio^emination ha.-> been widespread. Many ak.liouI districts are imple- 
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mcmmg pilot ptugiaiit.>, aiul in L an.^ing, Michigan, and Chicago, Illmois, diAtncc-^.idc 
programt; are being earned om. 

Pcanid of teachcro and admmiotrator© arc introduced to l'i>Mr.i> unnt> at national re- 
oour».c team vvork.shopi>. Here, in addition to becoming familiar uith the I'bMLb approach, 
the> a!»o »tiid> different otrategie.^ for teacher traming and implementation. Man> of 
theoe teanio, upon returnmg tu their diotri».t», provide in-.^ervice tniining for vither teaeh- 
erj>. \nothvr source for traming ha.-> betn through m-»ervice and pre-.servKC courses 
ai ou-h universities < & Boston, Michigan .^tate, < oiorado, Illinois, California btate at 
Baker, -.field, and ban Jo»e btate Univetoit). Moi>t of these »choolo vmH continue to offer 
courses this coming year. 

\j> the UbMF^S program further develops, many teachero discover a need to enhance 
their abilities in order to better carr> out this mterdiociphnary approach. One area is 
the ability to u^e materials and tools effectiveh. I o oatisfy this need, the Industrial 
otuUies Department at oan Jose State University vmU offer a design lab vvorkshop this 
coming summer. 

Over the \car.-> mduotrial arts hao made con.^idcrable contributions at the elementary 
le\cl. 1 am delighted to ody that through the L':>i\U^ Project, indu.->trial arti> continues to 
play an even more important role m developing student motivation and increasing the 
understanding of subject matter for grades K-8. 

Or. Betando i& a Professor of lndu>trtal Studies at San Jose State University, San Jose, Cottfornio. 
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Action Program 



Robert C. Stewart 
Roger Jessup 



Scattered thruut;.huut tiit MMk,, manv >inall industritc^ arc be mi; operated b\ students* 
in Ccorgiii aLhuul». l.acli cuuipan> io o^wicd and Uiana^cd U^y^ and girlj> in grades 
bix through tvvclvv. Ihw prui:.iam ic. called the AC I luN progianj ^Apphcd ;..aruer 1 rain- 
ing In OLLUpational Nccdrt), Hn. puri>uc»c of the prugtain k-> to teach >uung people the con- 
cepts of induc»tr> m oui free cntcrpriac.-.>c»tLiu. ihe cuur»e i.-. .suitable for boys and girls 
of an\ achievcruetit or abihiv level. I he program ha.-> met tremendous s>ueecss and is 
educational, cnjovable, and piufitabK fur the .-^tudeiito. boftwarv, including .student vvork- 
bookc* and coiiipanv record.-*, i.-* published bv Loiiununit> K ec»ou re e.-* Limited, of Tulsa, 
Oklahoma, 

COMPANY CAPITALIZATION 

r.ach local cumpiinv l-* capit<ili^ed through the .-»ak of ^tock, btudents aell piefcrrcil 
atock to parents, teacher.-*, and tovvn&people. The claao incmbcr» purcha&e common stock 
through a payroll deduction pLin, .^tock ttclL-* fcjr one dollar per fi>hare, and the value 
flucaiate?? throughout the quarter. 

COMPANY ORGANIZATION 

Ml c*tudcnts .-*erve on the be)ard of director^. I.adi common stock share carries one 
vote, itudent.-* fill out job application^ indicating which job they would like to liave, as 
ivell what expcricnee or »kill-> the) po^tte^.s. llie follow ing officers are elected by 
the directors. 1' resident, \ lee T resident of Sak.;, Vice rrvc*idcr.t of I'roduction, Secre- 
tary, and Treac^urer. The officer.-* appoint department heads m areas such a^ research 
and development, public relationa, aale.-* promotion, purchasing, and safet>, \Uien produc- 
tion begins, officer^ receive an ec»tablK-*hed .■*alary and production workers receive an 
hourl> wage. l,.er>one ^vho &clL-* compan> products receive.-* a .-*ales commission. Money 
milking, altiiough the backbone of the free cnterprioe .-*>ste^m, i» a by -product of the study 
of manufacturing in this course. 

BOARD OF DIRECTORS MEETINGS 

Lvery two wccko the cLi.-*.-* holds a director.-* meeting to discut>s company finance, 
product ^election, .-*alc.-*, or company polic>. All meetings arc run by company officers 
according to parliamentary procedure. 

PRODUCTION 

Student.-* .spend much of their ela.-*.-* tune producing products. Production workers 
have th ' op|x>rmnit> to learn the u»e of a variety of hand and iiiaehine tool*. Products 
can be inade from an> m^itcnal, depending on the equipment available. Metal.s, woods, 
<tnj pUiotic;* are most commonly u^ed. otudenti* find the hands-on <ietivuie.-* of production 
an enjoyable break in the traditional routine of school. 

SALES 

Tlie fir.-*t activity in .■*alci, ic* to .surv > the market and forecast salc^*. Lvery student 
ia involved in oales and aak.-> promotion. Ihe importance of aalea m industry is easily 
illustrated, A sales eommi&.-*ion of ten per cent is offered a.s incentive. Products range 
in price from twenty five cents to fifty dollars, 

RECORD KEEPING 

Ke^ords are kept by all officer.-*. Thia would include the areas of personnel, sales, 
finance, purcha&ing, produetio.i, control, and safety, Lvery four weeka a financial report 
is made, indicating the status of the company. 
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At the end uf cadi term, i\k ^uiii|)an> i.-. hquulutod, A iciKjrt it> .sent to each btock- 
holder along with a «.h<.«.k, Ao m the bu^int vv<>rld, not all Lompanicb operate withn 
profit, rbt wtiur^^t ij> juttnded to be a karnin^ pruct^o, and .students can leani juot as 
much in i company uhuh lo^es nu)ney a^ m one vshich profits greatly. 

MthuU^h all \CTION Program,, arc opt iatcU Within the .saiiK ^lulehnes, no tvu) com- 
paiue.^ iiK. uUKt, Hit rankle a^tivititoaad a^hu v^uicnt of .»n\ pri;|;rani ^an be !iinitk\s.s. 
Lach ioinpany lo IimitudonK by tl.ti* rvsour*.<.fuln<.b.>, imagination, and de^irt to .succeed. 
*^tudents loam to keep re*.ord.^, to uad and ut>rk troni forking dravvingb, to v\ork safely, 
to manage, to direct, to iU^;am/e, to and to gtt along with other.s. Good work habitb 
are developed. llu> aUo l<.am that all vw^rk, legardle.so of level, ib important and has 
dignity. 



Mobt *.onipanieo have two advinur^, 11k industrial art.s teacher vserve.s the company 
m the arcao relate. d tu production. v\ local l)Uoinc;>j>inan it> recruited to advice the com- 
pany in record keeping. Uk ovci-all r«.oix>iioibilit> of the program belongs to the indus- 
trial art© teacher, reacher tiaimngL-i available in Oeorgia to piepaie advibor^ to imple- 
ment the program, 

Iv\o oucce^s.^ful Ac IK>N Programs are being operated m Norcrobs, Georgia. One is 
located at SuumKit>Ui Middle i>chm>l and the otiiex at Norcroi>s High bchool. Botli com- 
paaieo operate under the nanu of Norcrooo-bummeroui lndu&triei>. At the middle school, 
eighth g:adei> who arc taking indUv->trialartc» for tne firot time participate m the program. 
The eom(xtn>, now m cjceond \car, hao produced a wide range of products, including 
book rackn, towel hoKUrn, dceoupage plaqucs, trivet.-*, game&, candle holder^, jewelry 
boxeo, picniv tablo, and manv nunc The Norero^o High School company employ & mnth 
gradero. Doth conipamcv-) have managed tu ..tay in the black. Tlie> are m the process of 
merging and getting into the e\atalog sale.^ market. 

ITie A*. riON Prog I am us more than a manufacoiring simulation, it is industry. Tins 
innovative appioach is highly motivational. AH otudento have the opportunity to be suc- 
ce.-^bful. This* program can be a tremendous addition to any industrial arts program. 

Mr. Slew ..f teachei mdostrlal artj at 5^<mmerour Mtddle School, Norcio«, Georgio. Mr. Je^wp teoche^ 
industrial orts of Norcross High School, Norcross, Georgia. 



5iriaU group production is> one of the ne^v^st and most promising techniques used m 
industry today. Kather than the traditional line aoaembl), where workers have been 
notoriously beared and dissatisfied, the team approach emphasizes small groups,, each 
with oignifuant production rcsponsibilit). Ihe result has been incre<used job aati.sfaction 
and pnde in workmanship. 

SMALL GROUP PRODUCTION IN INDUSTRY 

Mass production has been used in Ameiican industry since early in tlie nineteenth 
century when Lli Ahitne> developed interchangeable musket parts. This method has en- 
abled industr^y to fabricate products m quantity with exe client quality t ontrol and at a 
reasonable cost. 1 i*r laborers working on the line in ma^s production, however, the 
method kt> often uninteresting, unfulfiUing and dehumanizing. In Work m America , a 
special report to the occretar> of Ueaith, Lducation and Welfare, several maladies of the 
blue collar worker were implied, including ph> sical and mental health complications 
resulting from Job dissatisfaction. 



ROLE OF THE ADVISOR 



Task Force Production 



Merrill M. Oaks 
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PLAN OF J61AN0 ASSe^^LX SySTEM 
(€>TA.TOKXKy iNCjte) 




Island assanbly sysfem plan for engines 

In each working position, the worker ot Fiat's Termoli engine assembly plant 
Will perform the entire cycle of the operation done at hit island. 



Ti> rcJliZc the ad\imtagcs <t{ ina^b production and sStill mcvt the various individual 
net Jr» uf the v^ork^.ro, major i^ofld auti) manufacturer,^ have recently developed a revolu- 
tiviiiar) tcaiu produs,tii>n u Jiod, t.oAcntiaU> a inodifud form of production. In.^tcad 

of mdiMdual v^urk^.l.■^, tav.ii wuh a .•>fnaU contributum to the pr<iduct, teani.-» or groups of 
Aorkcro art gucri complete rvftfKjn.-^ibilitv for ciimplotion of a major component, perhaps 
a.-^.-^t^nibl) of liic cntiiue, or apliolr>terv ol the automobiK int 'nor. Uiis team effort is the 
baoirt of oiiKill ^r<Mip production. The result lo individual iind group pride in svorkmanship 
anJ a feeling of .^ignifivant contribution tiitiic final product. European ito manufacturers 
including :>aab, \oho and fi^ithavc converted to.-.mall group production and have reported 
.-iigmficant Jceiea^c.^ iii abftt mcci.->iii and job turnover. Ihere ha.<^ aUu bc^en a noticeable 
increase in product quality. 



SMALL GROUP (TASK FORCE) PRODUCTION J INDUSTRIAL ARTS 

At 'Aaj%hington .^tate I niver^itv, the u.^c of ftmall group production in industrial arts 
ir» kno^n ao "task force produeUon." Thi.-* tcnmnolog) denotes the consolidation of 
tichniv^al, inanagcrial, and .-^o^ial ri)ie^. Uicrc emphasis on the development of the 
suident as well as the development of the product. 

I sing task for^^t production aliow,-, studcms to experience tlie latest in industrial 
methodologx. But the advantage.-^ don't r»ti»p there. To the studwrt, the method offers a 
v<ine'v of valuable hand-^-on .»nd social experiences, lo the ica .ner, it offers an alter- 
native means of managing Inrge classc. . 

>tudent.-> are motivated b> ideas relating tiitheiri.atc rests. One of the U%ti activities 
in cr>tablK->iiing ta^k force pfodu*.,tion i.-^ to^pht the cla©.- nto small groups of 3-5 .students 
ea«.h, .u«.ording to intercnt. Hie individuals incach group, united by this bund of common 
Int e res? t, work together to design and fabricate their product. 

\n important feati re of utc>k force methodology i^ that each individual in the group 
parti«.ipater» in every a.->peetofmanagenic'nt, planning, and production, l.aeh group niembei 
wontnbutec^ to design, procurvmer.* of materials, the safety program, and is responsible 
for fabricating a significant part of each product. 

A compcUtive .-spirit amo»,g ihv groups i» a natural result and helps furtli»'r develop 
motivation. In a friendly nature, ea^h group tries to outdo the others in prod , design, 
quality, and over-all impressivcnest>. 
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oroup micnuri'm mJl -mh lal Ut %^^»pmont anotlKr po>itivc feature of ta>k force 
nK'tkoJoh*^. MOi*. .ili JcMNi**!!-- M< lu^iac b\ tin. group anJ input from each member is 
:>4»lKitca at eath pruJuwtiun MJi*^, group n»tmbtrj. necc^»^arll> learn to cooperate 
and \.vork a.-% a team. Memtx rs> art ^.nvuurageJ to tielp one another with idea^, technical 
aJxut. and or ph>sKal a.-s^>ir»tan*.e needed. ^\orking closely together rc;sult:> in closer 
pt-r;»onal friend>hip> and a c^pirit ole.^pritdewv»rp for the entire group. TI development 
of intcrpefj^onal relationship.-* and .-ovial a*4ar«.nc;»."* ij» important for ^.tudcntc* of any age. 

Ilie methodology of tacsk for^c production ir> a humani.^tu approa».h to teaching. By 
U2«ing ^maii group> and ^tft-j*.-.ing inv*vidual par ticipationate\cr> .^tag*. of produ»-tion, the 
method becomes student-oriented as vvell as product-oriented, 

1 rom the .-student*-* puint of vitw, tar^k force production providc> the opportunity to 
produce a quality proje».t and develop vloc^cr personal relationi»hip> withother?* in tht 
claj.j», By being involved Aith ail a^pect^* of dt\elopmcnt, each ^.tudent experiencei* pride 
and a feeling of satisfaction \\ith the finished product, 

f-rom the in^trucCor\-> -i^^vpoint,ia.^k force productionha;»oe\eral appealing features. 

Large clac>»c.-* are a Nardtn oUen shared by industrial arts teacher:* a every level, 
courdtn^itiiu iarg<. nui*ii>»ro of c*tadc.iL» Aiih limited facilitiv^ and limite*d c uipment can 
be a tormidaiilt ta>k, i\\ d&.idm^ a larg^ ».lao> into c*mall taj.k forcec* of ^5 ;»tudents, 
the inc^truwtur ».an .^ub>tantiallv r«.duwt many problemo. On^e the claoi> memberi> have a 
cK-ar voncept of ta.^k torct produ».cion, tfic gfoupc* vvurk with relative mdependencc^ uMng 
the motruwt«>r a>■^ a rt.^uuf».c, rhuc» thv teacher ha» a manageable number ^,f groups v\ith 
whicU he can meet fi»r discussion and adiMce as needed. 

in?»truvtiij> tfv<iutnwv find fvAtr dic^cipline problem?* when running the tai»k force 
pr<'duvtiur. niech<«d. ituatou-* ait gent fall> a^U motivate-d and imbued v\ith a conipetitu'e 
-^pirit, I v«>Mbmati.»n whi^h Ketpc* thc-m productively mvohed, Alc«o, becauj«e the project 
i:* a g<\>^p Citort, th^Tw' iJvrahle peer pr'-'^"-'**^* ^» mt^-r respon?>ibihties and func- 

xUm IS .1 proJuctsve member of Uie team. 

The Ui>k forvt- method equalU effects, in any medium — metal wo^s, plastic.-*, 
elect rt^nic?*, el . It i> al^'j adaptable to multi-media production and particularly saited 
to a gen-.-ral ^hop situation. 

IMf^LEMENTATIONOF THE METHOD 

rhe foU-rAing chronoiogKal ^tep?* gac a -nummary of the consecutive pha-^cs of the 
ta^k force- production method. iSc-e- Figure l> 

1 , Int'^^uciinn to ^he^ C oncept 

>tudeniH are given a brief o\trVK\.v of tht principle^ of ma.-*.-» production and task force 
pr«Klu^tn>n m a ttchnolo^:u il ^o^uty. Fhe organic ition »>f inJu>tr\ ard *he role> of man- 
jgemt-nr md 1 ib»»r are defined and discu.-sed. 

2. IJt'.tlopmtut of <- onsumer Product ldea>^ 

\ H-^urvt^ tht «.onsumer ma/ket is made b\ clas^ m mbt r^. The need and apptal 
of proJuct-- Aithm rnt vMPioiunitv, it bunt, and am«^g • h*««l ptr.^mnvl i^ a.-v.-^e-^.-^d. Hie 
corts-umer population ^an b*, determ nedbv tht - la.--*mcT^iner- — produwt.^ ma\ be produced 
for group memb^r^«»nK, for a .-vtKvt p*>pulation, or for gtntral distribution, 

X Pr«>Juct ^vK vii«^ 

I f«»dutt ikX^a^ att s^tigj;t\>ttd and anaUzed by vla.-^ jntmber.->, requiting in a list of 
acceptjbl* ittm^, I uh Ntudt-ntthenmakt^nu^produvt choue, baoedi»n interest, Pinally, 
gnmp-; of ^.-^ -.tudent> e uh ire fi»rmed to tomplete the product selected, 

1 \perienve hi- induated that m^ludm^ m«»rt ihan > student.-- re-.ult.-v »n an unvvieldy 
ii^roiip. I t than i -^tudtnt- m%olve-N to«:> much revpon.sibilit> for each student, 

A, \x^i^me-nt of Kolc^ Uithin the Group 

\lanigemer*r role,-, art -^hire d b\ c%uh group member. >tudepr.^ art a.-Hignid to one 
or more of the foi|ov.in>; funvtion-.. produttiv^n -jp*. rvi.-o , dt.^ign engineer, pr<vurtm<'nt 
offivvr, construction fortman, -.afet% director, md qiilitv tonrrol officer. 

Pc Nixing of ProJucr 

>i»iJentN art- nor giM n i ^r.^K -.et of plans for any product, but rather ir* encouraged 
r.i u-e exploraricm ind rt in . in m de^.<lopmg idva-.. If an idea i- acquired from another 
-Murt.e, It mu-t beimprov.aindi -ii:n,r»aten il-, versatility, .ind nr ton-^umcr attractive- 
ness. 
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CCNSTRttTION HIASt SfcQUtNtt OE AaiMTEES 



I'igarc 2 
MANAOBIENT FUNCTIONS 



PKODK E StRVE \ 



PRODUCT I ON SUPE-RVISORl 



I'RolHrr M LEdlON 



\ DI SIGN I NGINE:FR| 




DFSION \\|) \ V,|\FE; R|\<;^ 



CONSTRICTI ON FOREM.\n ] 



PR(»T<>T> Vi (ONSFRimoN 



SAFEn' DIRECTOR 



MUFREAl SE IHTION 



Ql'AirrY CONTROL OFFICER | 



m, \M> Fl\n Kl FXBRK \TION 



KAdINO 



1 MARKF TINt' >M) niSTRIBl T[0\ 



FV ALl ATION 



Building of rrototvTv 

d'.*:>!iniini! i> d'^ne at thw time, 

7, Sylcctton of Ma re rial ^ 

( ntcri-i for mattri-il .^t-ltttion in*.ludt*ci ^a^c .if farn".«.atjon,cti>t, availahilic\, fini.^h- 
ing pr^^pcrtics, acithetic appeal, 

vi 

H. Construcrion of Ji>; ^ and Fir<wros 

Uii^h r|uUit\ control i> in^ur^ J Aith tht a^cof proptr ti^^ and fixtures, st^i lents Jis- 
c«ivcr thiir uscfuln^-:^^ in ^i>aiifiv intK *n^ rta^tnk; tht. ^p.ed of fabii*.at»on i>f che product. 

If' redact ion Hun 

\ minimum of ont pr*xiu»> t pvr teain ntcmhtr produced, U desired, production can 
be exrenjcj for as min\ prxlucti* a*^ desired. 

l'^- r^cV i^inj^of V roduct 

Yhv pickigc >hould bt de^i^tJ to be ^^liippibK, attr Ktivc, and ^pa<.e->aving, 

11. Marketing and JM.^tribmion 

\n j.xplt»fatton into tlu .^v^ttmof markutinjivanbt di.^vu.^scd on a wuntinuum tlirough- 
out the via>-*, -^tudtnt.^ mast knoA Ahtr<. and how to .^tll <ind tu whom. Marketing r^- 
>«<.areh, including .i ^tudv of th» >tock m irket and u^c of ^to*.k^, mas. Ik in^urp^jrated. 
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12. Final l ^raMatto n 

Fa^rh grou^ rt.'|Xirt,-» »m <!uirjpr(KiuLt m the vnurc cla^c*. i)ivsvu>,t>iun heM to con- 
sider impro\ement.-»'at all pha.-»<.i» of po^Juctiun, the m»pirtanvc of pcr.^unal inierawtiont> 
aj» experienced in the taj»K fur^e, an4 ^ valuation of the rulc^* of management and labur." 

CONCLUSION 

The indu.-^trial arrtc> vurriwulum .-^h^uld offti more to j»tudcntj> than pj»>vhomotor .^kill 
a^quiMtion. Innovative mcthi>ds> van offer kn*.»Aie-dge of -ontcmporar> indui.tr>, m^-iuding 
produetion methods, and roie.-* of per^onnei. l e-anang indUv^trial arti. bkill» should not 
exclude favtori> m the affwtive domam, .-*uch ac» the development of ooeial i>ki 11;^, group 
d>namie:>,;<M:ial interaetion, de».ioion-making .-^kill^., and the abilit> to av^tipt ^-nange. 
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New Metaicasting Process — 
for a Humane Technology 

John M. Svoboda 

fwsnJn indu>tr>, ur lo u»t the m^r.. niodcm term, the mrt.iKasting industry, 
i-v .m*. s^i ih< oldest and la.-^eJ^t i.i*Iu^tru> m ih^ uorid toda\. In the ( nited .status, it is 
the MXth Iari5<.'st indu^trv in ttrm^ of value added, providing *.ountieo> <.mplo>ment uppor- 
tunitie- and a ^tronj; ^contribution tu the );ro>cN national produ».t. r.>da\ the metaicasting 
invlu>tr\ ha> btcomt one of tht more niixl*. rn»zed industries in the country. \et most 
wMrctr or industrial tduvation pro^raaics <\pij^t. die .-student to prov« %j>es developed at the 
turn of the century. 

I et u> Ixik back to ^et \\here wj. came from, and then look ar.ad to sec where wc 
art ^*»ini;. Ihcold^^^t kn^k^n (.astin^: in t\isten^.e vva> discov<.-rcd in Me^oiXJtamia a id 
datt> ba*.:x t » 0)0 UX. -in*.^. that timt, Man's lifestyle h s been greatl> influenced by 
metal ^a.-tings. I arK castings v^^rt vvt-ap^;.^, agtuultural implem.*nts, tools, cooking 
utensils, and ornaments and je\i\elry. 

Foundries in the Dark \gts produ».ed chureh bells, ^.annons, <.«nnon balls, and pipe. 
Some v jsi Iron pipe still inusc inFran».t Aa- made in lt>^4 during ttK reign of Louis XIV. 
The rir^t knovvn castings produced in thi^ ^ountr\ ^t r^; *.ast iron pots made at the ^augus 
|rt»n VVorks, near Ho-ston, n 1^42. 

\^ v-ni^r^.d i\w period uftht Industrial Kevolutivm, foundries began to provide 
castings for lv>c>ni-> -tv uii engines, pump^, and other machine r\- related items. 

lodn castin^;:^ sir^ invol-.td in pra».tica|l\ ever>thing v\e encounter in our daily 
li'.v-. Ihs. lUtoHii-biK is madt p«i^sibK b> the ^.a^sting process, llie same is true for 
nt.^Jvrr. kr ::;rvr iJt, b.* . , tr^*!..., .^nd ,.h.ps. \gr;^ultural equipment <.r.d food process- 
ing vquipi.ii.m d<.ptnd vin va-tin^s. < *m.^tru».tion equipment, machin*. tools, mining equip- 
ment, and pimer getftraiion equipment all rtK on castings. .. t.it list is e^ndless. bven 
irtitKul heart va|ve> and surgical imnlants are castings. 

I>.c >u*.ve*-NS of the r.s. .-pace program ;\as dependent on castngs, and examples 
-mU remain un the moon m the I unar l.xcur-vion Module {{ VM), In 1^7 ^, castings ^\erc 
^UvCo--;fulI\ made for the fir^^t time in the ^vetghtle'ss \aeuum of outer space ^ part of 
the ^k\Iab Program, thus ope^img ne frontiers of metal processing tech»ioiog). 

Ue ean trace the metalcastmv: proee-•^ from ^200 B.i . to .sky lab jnd beyond. To 
keep paee vuth thl•^ ripid Ce^hnulogital grtiAth, the metaleasting industry has introduced 
countless ne\^ proees^t^ and innov itions to produce eastings a uh highf r qua it> at a lower 
vo-st to the consumer while providing en\.ironme'ntal eontroland a pl«.asant v^ork place for 
the- employee's. 

However, tl.c ma|^>ric> of career and industrial edueatu..i programs do not even mcn- 
ti^»n these newer processes, much less 'teach'* them. Most programs make 'trinket" 
c K-sting, such as a^h trays using an oil-bonded ^and. Melting of aiuminum i^, done in 
iCas-fired crucible furnaces. Lack of adequate funds, lack of .paee, lack of knowledge and 
interest all contribute to the problem. The student is simplv no; exposed lo the methods 
and processe's he will encounter v^hen he fa^es the real industrial environment. 

It Is the intent of tlus paper to discu-v.^ these processes, tlte-ir place in industry, and 
wav'> in which iIk\ may be included in career and industrial education curricula. 

Ihe first process to be considered is high-densit> molding and flaskiess molding. 
The bulk of eacstmg production is ^till made m "green -*and," that is, silica sand bonded 
.vith clav and viater. This t>pe of b*)nd»ng mtehinism requires that energy be applied 
to dt vtlop adequate be»ndir.^ strength. Ihis m<u be realized b> hand lammmg, pneumatic 
rammi.ig, jolting, sque^ezmj,, or vtmibined j^dting piu-N squeezing. As casting quality de- 
m mds int. reased, ^o d»d the dui»<mds f^ir lughly stable molds which required more energy 
input. 

Hk -solution to thi-* requirement was to use sophisticated machines which apply 
pre ssure to the sand u^ing hydraulic ^ylmde ts. Ih^ ^e ma^.hines aUo have become highly 
automated, producing hundreds t)f molds per hour, and thtreft>re are normally found in - 
high-produvtion foundries -^ueh a-s those i>f autom )tivt and farm implement pioduccrs*. 
fre-qutntlv autom.ittd pouring equipment is used in c*»niunetu*n with the-e '^V'^tems. 

w\ith certain t\pt.s af equipment, the f^lsk^ U">ed to ct)ntain the sand are eliminated 
-;mcc the mold i^ -stable and rigid enough to contain the me'i.il. Ihev^e svsl-*ms are also 
ch-ir icroristically high- volume system 
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Uc'cju>o oX cht >u^^tn'^tu.^t^•» anJ *.\pcn?>t.- of the equipment involved, thus type of 
molding cannot, ot vinu><.', b*. a^.'niun'^tt^»ud in a r^vhool r>lu')p. ^o\^tver, since this is the 
most common &\>teni thai ihe >tudcnt vwU encuunt<.f in »nau^tr\, th*. a ithor feels that the 
instructor i^houid di.scu&> tiu> pr<.Ke>> in lecture, prctciablv ^.Mth the «»c of audiovisual 
aulvs. I'iant vi^itation> nia\ al^o bearranged, 5ourco of help for the motruetor are listed 
at the end of the paper, 

\nurher approach u.^w^ bv induj>tr\ tu aehicvt mold otabiht\ the use of chemically 
bonded molding >and;.. UK\>e are often wklKd ^tlf-c^ettrng, air-octtrng, or no-bake sys- 
temic. Ihere are mjn\ d liferent elienuwal .-^vj^teiiu^ available .->uch a& fuian resins, urc- 
thane.-., aikyd oils, sodium Mlicate, and others. All of the ^>ctemo, liouever, uork in a 
similar manner, ^and, binder, and ^atal>^>t are all blended in a imxer. A muller, such 
as IS required for green >and molding, i.^ not nece.^j>ar>. The o>,^tem \vill have a finite 
set-up time, or ' bench- lite", eiuring vvhich molding mu.^t be completed. The mold will 
then 'cure" itself \Mth the pattern stiil m place, Ahuh guec> txccllent dimensional 
a^.curae>. Bench-life and cuung ume ma\ be adjusted to suit \our neyds b\ adjusting the 
tx'pe or amount of catalvst. 

Ihese binder .'^\stem^ offer se\eral ad\antages to tlie sclioollaboratory: they are 
relati\ei\ inexpensive, the\ gi\e mure cimsi^tent *.astmg qualit>. they are clean; little 
or no smoke or fume are gene a ted. and the\ require no expensive equipment. 

It 1-5 highlv recommended that instructors ineorp«.»rate these nevv materials into their 
program, \1 though these binders are not available from the usuaj "school" supply 
houses, the\ ma\ be obtained at an\ fi»undr> supph liuus m >our area. . .at lower costs. 

Vnother new toundry process which is particularU <ipph*.able to ochool shops is the 
tuU lutild proves-.. Ihis process cxjmbines aive>fpendable |A>Kst>renc pattern with con- 
ventional sand technology, v pattern is prepare from expanded polystyrene, the mate- 
rial used tor t hriscmas aecoratiuns. Huc* nia> be hand carved and finished, or made in 
special in ICS. t ion ni*>ids tor high- product ion industrial jpplic ition... Uie pattern incorpo- 
rates tlie gating and rise ring system as well. 

Tlie pattern i> next c^urrounded b\ mulding .-.and. Although green ^and or oil bonded 
^and may be used, tnore acceptable molding media are the sclf-octting s>steni:, described 
above, ^ince they require no rammmg ener>;\ tw develop :>tren^th, there is no chance for 
damage to the pattern. I he expendable pattern remains in the mold, therefore, extreme 
overhangs and undercuts are permissible, which make^ this procec».> ideal for one-off 
art castin^js, 

once the binder has cured, the mold is ready for p^mnng. The heat from the molten 
metal vap<^ri7.es the poly serene pattern and allows the metal to fill e\ery detail of the 
mold cavm . ITie pattern may beeoated with .several coats of .^ilica or zircon wash before 
molding to improve surface finish. If three or four substantial coato of wash are used, 
the back-up sand does not require any binder at all. A 12- mesh .-,and, compacted by 
vibration, will do an excellent fob. 

rhe extreme latitude in pattern desi'gn for this proces.-* makes it ideal for sculpture 
work, special textures may be obtained b\ coating the poKstyrene with a thin coat of 
wax and molding the desired texture m this layer of wax. The wax v.ill vaporize along 
with the poivstvrene'pattem ci^'ing the desired results. 

\ote: IXie CO the high volatility and combustibility ot the poU-.ty rcne pattern, open 
risers -.hould never be used and adequate ventilation must be provided. 

\ recent <K^t innovation m nmlding technology U the Japanese V-l'rocess (vacuum 
process*. Ihi-. innovative process is particularh suited to the casting of flat plate-like 
vM^nn^- -uch a-, plagues, screens, wall ornaments, etc. The process mav best be ex- 
plained bv de-^oribin): the production of one half of the mold. 

\ thm pla-.tic <heet i^ heated and placed over a,p.ittem which has port.-, and connec- 
tion to allow a vacuum to be drawn at tlie pattern o.urface. I he vacuum is applied to the 
pattern md the plastic -.hcetconform-. exactly to the pattern contour, similar to the vacuum 
pKk igin>: -een in most hardware and grocery e^tore.-^. \ fla>k is placed over the pattern 
and tilled with |oo-.e, unbonded, dry .-.liica sand. Next a seeond plastic sheet is placed 
over the top of the flask, and a vacuum i-v drawn on the volume betwe-on the two plastic 
-.heets. I he vaeuum provides a rigid moid half between the two plastic ohoets. Because 
tile ^ md i> unbonded, a .^maii amount of flexibilitv isobtained at the pattern .-.urface, which 
allow- for minor undercuts and back-draft, , , , 

Uhen boUi th'- i<,pe and drag lialves of the mold are completed, the% are closeu and 
poured, llie vacuum niu-t bv mair.tamed to keep the nudd rigid until .solidification is 
complete, i a-.ting surface qualit\ i-. e-xeellcnt and easily reproducible. 
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While this m<ikhn»^ ^\^x<iu may oouna coinplujtcd for the <iverage school shop, it 
actually is not and provide.^ an rvelk-nt dullfn^ie for the innovative instructor. Old 
vacuum pumps, long retired from the Chemi rv iX'parnnent, \m11 provide an adequate 
vacuum for this process. Flasks may be rath. r .simple, since they support no load. 
Pattern design and porting requires ingenuity, bat little expense. 

This molding s>stf-m is relatively new, und the technology of the plastic films is far 
from perfected. Iloucver, for the metalca.stmg ini>truLtor \sho wants a challenge, the 
V-Process offers an excell-nt vehicle fur casting .^houl plaquei>, wall ornaments, and 
similar castings with superb detail. 

The last process to be discussed is not new, but a very old process. Although the 
mvestment casting process datc.-> back to ah>ut ^0 B.C., it li, still relatively new to 
school shops. Also known as the "lo^t wax'* prucesj>, thi» casting process offers the 
metalcasting instnictc r an inexpensive method to produce prec^i^on casting. Industrial 
applications of this process range from jewtlry to outboard motor props to let turbine 
blades, ^ 

\ wax pattern is prepared b> hand carving or fabrication, or injection molding to 
the exact casting shape. Cart muot be taken because ever\ detailof the pattern will be 
reproduced in the casting -mcluding knick.-,, gouge^, and scratches. A sprue is attached, 
and the pattern is thoroughly cleaned to remove dirt and grease from handling. 

\'ext 3 slurry' of investinent material (usually silica; i^ prepared and poured into a 
flask to surround the pattern. This is allowed to set in a manner simUar to plaster of 
pans. Once tne investment is set, it is placed in a gas or electric bum-out furnace to 
drv the invesiment and remove the pattern. The mold is slowly brought up to a tempera- 
ture of approximately UX)()^r* which cures thcmoldand burns out the wax pattern, leaving 
the mold cavity. 

\fter burn-our, the metal is cast using centrifugal, pre>i>ure, or vacuum techniques. 
\s soon as solidificatiun is complete, the mold is quenched m water, which causes the 
investment to disintegrate, Thi.s frees the rough casting, which then is cleaned and 
finished using conventional techniques. 

xMulMple castings may be made atone time by attaching several patterns to a common 
sprue forming n "tree". The only limitation is the size of the equipment and capacity 
to melt metal. The metal melted by torch, common alloys usedare jewelers bronze, 
silicon bronze, silver, and gold. 

The required equipment is relatively simple, a gas or electric bum-out fumace, 
a casting machine, and a melting torch. A bar>ic system consisting of a small electric 
burn-out fumace, a simple vacuum ca^^ting machine, a propane melting torch, and all 
supplies including investment pov\cr, flask, ga.">ket, wax pattems, sprue wax, and miscel- 
laneous item^ may be obtained for around $110, This is about an absolute minimam sys- 
tem. \ heavier duty system could conMi,t of a larger electric burn-out fumace, a cen- 
trifugal casting machine, and an oxy-ga,-, or oxy-acetylene torch. Larger castings may 
also be cast by this proce^ss using conventional crucible melting. 

. \lthough a finished pattern may be purchased, the harid crafting of wax pattems for 
this process i.-^ a fascinating aspect. V.ax may be obtained in many different hardnesses 
and shapes for carving, molding, and .shaping. Natural objects such as flowers, in<?ects, 
and twigs may be u.^ed a.- patterns, although burn-out time !.•> longer, A classic example 
is an investment cast thistle. 

There arc numerous other new processes nuchas the ceramic molding process, 
which u?>es a ceramic c^lurry similar to investment casting but with a conventional, re- 
usable pattern, hybrid bindtr ^y.->tems, and nuidsandproces-> where .surface active mate- 
rials cause a low-moL>xturc oand mix to flow like a slurry, l)etaded descriptions of these 
processes are beyond the scope of this paper, however, information may be obtained from 
library of the American Foundrymen's Society, 

ITie (\i^t Metals' Institute, American Foundrymen's bociety. Golf & Wolf Roads, 
IX'^ iMaines, U 60016, stands ready to assist teachers wh.j have cast metals m their labs 
or arc considering adding this important subject. Assistance can be obtained directly 
from the above addiess .>r through any of the SO local C hapters located tiiroughout the 
n.S., ( anada, and^Mexico. 

Technical assistance may include; 

Mctalca-^ting career guidance booklets and free loanof color/ sound filmstrip package. 
Public 3 tions \lsi, including textbook recommendations, i,e,, Metalcasting Instruc- 
tors Guide. 

Consultation with teachers and administrators regardmg layout plans, equipment, 
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and satVt\ a^pt'^ i^. * 
U'^hmcal talks and a.-^i^tan*./ for inJu:>triaI fdu*,ation conferences, ^cminaro, and 

uork-ihopiJ bv <- Vl staff personnel. 
Metalcasting in.staictors .-.emtnarb, held evcr> >ear m June. Thii> is a four-day 
techmcai program for qualified instruetor& and t>upervi:5or& involved with cast 
metals programs in ^ceondarv c.ehool&, leehnieal mstitute^>, and teacher training 
institutions^ UrJte or call < NU foi a colorful brochure and regiustrntion form. 
\ssistance wxih free-loan \rs and other supplier films. Contact \rs Film librarian 

for free film catalog. ' \ 
\hs members in local chapter> provide unlimited help and igi^ the teacher a chance 



to communicate better vWth local found rymon, B 
The mainobjcctiveof thus paper tta& to introduce several of the new foundry processes 
which produce better casting at luv.ef co&t& while mamtaming a humane working environ- 
ment, rhe autlior hopes that »ome of the readers, will be sti " ulated and challenged to 
incorporate the processes into their metalcasting programs. 

Or. Svobodo i$ Associate Director oi Technoiog> of the Cast MetaU Institute, u fo-^ndatjon of the Amer- 
icon Foondrymen'i Society, GoU & Wolf Roods, Oes Ploines, IL 60016. 
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Plastics as a Future Technology for 
the Industrial Arts Classroom ^ 

Claude E. Hill 



UrviK <-r\,stal ball i^azefv* indicait liuiX ate ^Mm<.'c%c%mg tht mc r^cncc of a neu 
•'ra; The A^c of ria6ti»..> and TohUK r Mat*, nal^. I' rujoctiv*n^ r vtai that b\ the inid- 
l^M**> mure nun-H4ade prudu*.tc% wiii bv produ<.<.d fruin c^vTith^.ti^ jx>i>m<. than from 
"anv other <wla.^.^ of niatenaic%. Aad b\ the \tar ZUW, tht productum and con.^umptiv>n of 
plasties* 1.^ expected lo bt more than 10 un\<> the pre>ent leveLs of utiluatK>n, 

llie phenomenal expan.">ion of tht plac^tK^ indu,>.tr>, \Nhi<.hha.^ o<wcurred largeK \vithm 
the pa^^t \ear.>, ha^. *etn pia&tic& emerge a?* an mdi^peiic^ibie part of ntarl> every area 
ot luanuta^wturmi^ and n.t r*.handiMn^, hav*. oe<.n expanded and tvtr-mcrta.sing u.^cs 
o! pla>tK> in the hoiia and iniiuus.thoidprodu<wt.^, furnitur*., and appUan<wt.^, m container's 
and pavka^ing, on the farm and at tht con^truvtu^n mI^-, thruughv>ut electrv>nic,s and com ^ 
muni^ationo >\>um.s, an^l in automotiv*., mannc and air<wfaft apphcatum^s. Wr\ .sophii>- 
ticated u>L> ol pla.stics jl.-%o <wontinue to ^.merg*. in »u<.h ticld^s ao electronics, <Kro&pace, 
bu— engineerm^, and in ntedical appli*.anon.s for the human bod>, Ilie,se spectacular 
aehicvei.ient> and dvTi^imie growth trends in plastie,^ ar*. dependent, of course, on the 
eimstmj input of ehemir^t^ and materials .-.eientiots ^nUo, in the pa^t t\\o decade have 
mtioduvt'd du/Ln> of pnniarv t\pe.-> o( pla^ticc*, with hundred.^ of vanation.s and modifica- 
tion p<^s>ibihties, of tqual significance ij> the ugon>u.s re.^earch and development efforts 
\sUieh pervade the pla.>>tio indu>ti>, brmj^ing ^.on.-^tant improvement.^ in product deMgn, 
material anaK>ij> and selection, development of ne^\ ntachinerv and tvx>hng, economical 
produetmn, .ind ^ualitv eontroi, a^ iv^.11 explorativm and re .-solution of problems involv- 
ing e»cology and resource management. 

ria.>stieo have come a Umg ^a\ oinee their prme ipal rok ^a.^ that of lov\-eost substi- 
tute\>s for >oinc other material. Pla^tie^ have grown tu maturit>, and the technological, 
s^>cial, and edueational impact of thij* phenoiiienon ic> a realit> for \\hich ^e should be pre- 
paring today. 

< t.>nsiderat/ie progrej^^ has been made in recent >ears in eonvmcing eMucators of the 
need lor ineludmg pla.-Ntie.-N a,^ a vital part of the industrial arts currieulum. Concern 
niust still be c\pre.>se'd» ho^sever, regarding the extent to which current offerings in 
industrial arts reflect tlic eompiehenftivene^.^, jx>tentiai, aad tutu re seope of the plastics 
mdu>tr\. \re young people given oppi»rtunitic.s, for exajuple, to inve.^tigate and under- 
stand the unique prop<.Trtie.> and charaetenstics of .-svnthetie pohmer stnie tares, to exer- 
cise their imagination in exploring the design potential of pla.^tie.s. to expeiienve the multi- 
plicity and versatility of pla.stic.-N proce.-sMng' Are there aLsu oppejrtunitie^ to gain obje^c- 
tive conMimer kno^ledgeof the va.-Nt market applieation.s of plasUe.s; And, in the important 
area of career education, are voungster.-s aware i>f the expanding opportunities and need 
for trained personnel throughout the plasties industry and related fields' 

l or plastics t<i be adequatelv reprcsen»^ed a.^ a viable technv>*ogv i>f the future, it is 
essential that the follovMng areMs of content, adapted to the specific grade level and Kical 
resources, be included in the indujitrial arts curriculum. 



REALIZATION OF THE PHENOMENAL GROWTH AND 
IMPACT OF PLASTICS ON CONTEMPORARY SOCIETY 

The inc reased uses ot plastics, all ^vithina relatively short span of time, have created 
manv prolound changes in terms of out technological capabilities, production practices, 
evonomk and marketing trends, utilization of resources, and alteration of aesthetic 
values. Ihese are but a fe^\of tht changes created, at least in part, b\ the emerging role 
of plastics in conte*mporar\ society, ^vhich young people need to confront. 

UNDERSTANDING OF THE UNIQUE PROPERTIES AND 
CHARACTERISTICS OF POLYMER STRUCTURES 

students need opixirtunitK s to explore the unique and intriguing realm of plastics — 
which are more preciseh kno^vn as p4»lym.rs. Polymers are orderly arrangeme^its of 
hydrocarbon molecuks in long chain-like structures, chemically bred to create precise 
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prvipt rticj* r^^quifiJ Un prt^t M.-^in^; anU fur i\w intended end use of the material. With 
JuZvn-> of JKftrcnt tvpt.-. i>{ jx>lyuKf;> and nunn. ruu.s po&.sibilitics for nation of each, 
th<. rang*, uf properta\^ is extensive, rolymer& can be rigid or flexible, transparent or 
opaque, tough or brittk, re Mutant to heat or to cryogenic temperatures, resistant to 
weathering or to solvent.-*, in a variety of forms ^uch at> sheets, rodt>, fibers, films, pow- 
ders, .md liquids, foanieJ lu dtc rta>e vveight, reinforced to increa^se strengtli and rigidity, 
or filled to improNe .1 varia\ of other properties, Wiiile the wide range of properties, 
even jn a single resin .>>.->tvm, mav appear confui>ing at first, the student comes to realize 
that herein lies much of the intrigue and ver.satility of polymer materials, 

EXPERIENCE WITH THE UNIQUE DESIGN POTENTIAL IN PLASTICS 

The opportunitici* for creative exprejv.'»ion and imaginative deMgning with plastics 
ire unlimited, Th*. versatilit\ and Aorkahility of plastic:> alloss fur exploration and im- 
plementation of design ideas that are virtual I> nutpoc^sibie with other materials. Through 
the design prowcs^s, the student may aUo ^xp^^ncnce thi.. decisions affecting the proper 
selection of a plastic..-* material Un dec^ired functional and e^hetic qu.ilitie»s, tooling for 
production piuct>v->ing, and control of manufacturing uchniques to achieve optimum and 
economical results, 

PRACTICAL INVOLVEMENT WITH THE MULTIPLICITY 
OF PLASTICS PROCESSES 

\n> conipr<.hcn.->ive appriiach to plastics would most definitely include involvement 
with a wide variety uf pla>tic> processes. The esssential molding procesftes include 
injection, extrusion, bio a niulding, rGJiational molding, tiiernioformmg, <alandering, high 
ancTluw pressure laniinating, and comprts^sion moldmg. He inforced molding procet>sse\s 
.should include experienso In hand and sspra> la> up, matched die and bag molding proc- 
esse.-*, artd filament winding, utii*.r imp<.>rtant area^sfor :>tudent involvement include foam 
molding, vajNting, liquid and powder fu.-sum coating, machining, and work with variou^s 
bonding, fabruating, finlo^hing, and dtvorating techniques, i-cncept:» of mold making and 
deveiupmetit of tooling >hould aK-^o W included when*, ver possible with these proceSc^e\s. 
^\hiK the depth of involvement with thc>e processes will obviously vary witli the level of 
instniction and available machiner), the e.->-cntialprinciplec>andconcept>, «.uch a> pro<.e^s 
variables and material behavior, can often taught ver> effectively on rea^onabl> priced 
lab-^ize equipment, 

CONSUMER KNOWLEDGE PERTAINING TO THE VAST 
MARKET APPLICATIONS OF PLASTICS 

\ \ital and traditional objective of indu^strial arte* ir> conv•^ume^ education, VSitl? the 
enormous gruwtli and expan,^ion of pla>tK.'. into virtualK everv major market area eomes 
the obviou.-^ netd for voluminuu»s infoimation concerning qualit> in dtMgn and manufactur- 
ing, knowledge of ihe pla tic-% matenaL^ and ilieir proptrtie>, maintenan*.e and care of 
the product, as well as short- and long-term economic values. 

Ihe realm of von.^umer knowledge i> no longer limited mercl> to product selection. 
It 1-. likclv that thv ^iin.-^umer will al^.o b« re<j[uifed to make deyui.^iun^ about disposability 
or reu^e of mo^t pRduwt^^ m the future. And, a> world demand and competition for mate- 
rialf^ become.-^ incr^ a.-Ningl> vritical, ehoiccs and decij^ions atxjut re.'^ouree utilization will 
ah^o demand the ^im^unieK^' tlioughtful attention, coni^ider, for example, tiie worth of a, 
liter of petroleum consumed direeth as-> a fuelver^u> th<. worth of using the same liter 
of petroleum a> a pl<i.->ti».s-> product an J perhap> even reeve ling it four or five times into 
other pla>tK^ or^duet.^, tlten finall\ won-^uitiing tiie ^e product> foi tiieir fuel value. Such 
are the nature of deci^iun^ Ahich mav be at the heart of our future well-being, and which 
de'serve exploration in the industrial arts classroom. 



The career opportunities and per•^onnel needft of the plastics if»dustr> vere clearly 
established in a comprehensive industry >ur\e> in 1^6b, and the need continues into the 
foreseeable future for large numbers of eniry-level emplo>ees in semi-skilled, skilled, 
technician, and engineering occupations. 



CAREER AWARENESS OF THE VOCATIONAL 
OPPORTUNITIES IN PLASTICS AND RELATED FIELDS 



296 



1 



ERIC 




In .sunHiidr\, Ok pia^tUrt indur»tr> has .ntatcd. WhtU tlie u^agt of plastics in inJu.s- 
try lb incrcaMng at mnaikabic ratc'>, the- uvailabilit\ of trained pla.sUvj, engineers, 
technicianb, and i»Kiiicd \\K»tUt> ii> dcx rta^ing at an alarihin^ /ate, and a furnial ^source 
oi supply IS practi* ali> nun-exi^tcnt. 5in^c pia^u*..-* i.s bctoiT..ai; mure dccph involved in 
ali types* of manuta».turing, jub fcquircnunt.-* and ptibunnd rcquncnicnt.-. arc changing. 
A kuov^ledgc of plahtics i^ c-.s?.c'iatiai, ^intc it in quicKl> replay »ng tht old .standard nuite- 
tials and proce.sMpg mcthiid.s. It in vfftxtin^ majui changes in the manufacturing proc- 
e^^»eb Ui<eu in every indu.-^try — autuiiKiti^c, aif> raft, electronic, packaging, and construc- 
tion. v\e mubi prepare now ti» meet tiiirt challenge and have the cngincc rmg talenu and 
the trained v^urK force available to work with thio ness manufacturing me-dium. Thi.^ Can 
oni\ be ac«. umpiitihexl through e\lucational programs deMgncd t<» tram .skille-d technical 
and enginoermg pervMrnnd-un ail a.speet.s of Uii-* relatively ncsv science. Thi.s national 
survey hnj< reveaie\l tl.at a eriticai shortage of trained pt r^onncl cxistb at all levels, 
and this shortage is growing more auute each year. Lducator.-^, parent.^, .-^tudenu-. at all 
grade ievci^ mu^t be made aware ofthi.-^tremendoub indu.-^trv nwed and that the opportuni- 
ties in plastics will be far^^gre^ater than in anv other indu.stry.*' ^ 

RESOURCES TO IMPLEMENT PLASTICS EDUCATION PROGRAMS 

Indubtriai lebouree materials ^uch a.s education and ^ ur r uulum guides, bibliographic 
maieriaii>, audio\usuai iu^tb, equipment and ^ ippl> information, industrial- trade litera- 
ture, and vocitionai guidance re\s^,urceoare avaiiable froni the ria»tivi. rducation Founda- 
tion. Maurlee Keroack, Director, Fimr Loma Lam, Loudonvillc, New York 12211. 
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Mold Making with RTV Silicone Rubber 

Dato L. NIsh 

A quality K.T.V. silicone rubber mold will reproduce every detail In the pattern, 
rhe reproduction from the mold ean be- no better tijan the pattern. Good Judgment would 
dictate tliat the pattern be of high qua iity,Vith dibtinetivene.s& and character worthy of the 
capability of the K.T.V. silicone rubber. 

Tlie^jattern must be free from dirt, oii&, reMn:>, and oth» r foreign mattei which may 
react with the U.T.V. silicone rubber or cau.^e other dcfeet.-^ in the maid and later in the 
rep roductions. 

c onstruct Uie mold frame from a pieee of .-^tock 16 to 1, 4 inch tliicker than the 
pattern. The btock should be approximately 4 mche> wider md 4 inches longer tlian tlie 
pattern to allow for a frame 1 1/2 to 2 inches around the ,>atte/ n. 1 k uut a cutting line 
around the pattern, leavmg 3/ 10 to 1/4 ineh clearance. Tilt the jig.saA table to an angle 
of 5 to 7 Uvgrce.s. (i.se the eutting line a guide and wut oat ilie interior (waNte) part of 
the frame. 

IMacf the pattern inMde the frame and eheek the clearance. If necessary, make 
adjustments. 

297 



01 



Turn the frame over and cut a rabbeton the back side of the frame. The rabbet should 
be at least I 8 inch deep an l ^ H t«i I 2 inch ftidc. Abo, cut a registration mark off the 
rabbet, to ensure accurate alignment of the mold and frame ^hen the mold is replaced 
in the frame for casting reproduction's. Thi^ rabbet will form a gat>ket around the mold, 
helping the mold to better contain the materials Ubcd in ca&ting the reproductions. The 
• gasket also greatly strengthen:, the ^\alU of the mold, therefore, the mold \\alls can be 
thinner and use less materials. 

Select a piece* of plywood for the back of the mold. For convenience, the pivuood' 
should be the same size as the frame. 

Select another piece of pl>\\ood for the tup of the frame. Lay out the opening of the 
frame on the plywood. Drill I, 8 to \ 16 inch hole?, inside the opening, spacing the holes 
3/4 to I inch apart. 

Seal all parts of the frame ^ith a recommended sealer. rh«» o^.iler required will be 
determined by the R.T.V. silicone rubber used. Different R.l.\ . Ml.cone rubber formu- 
lations may require different sealers. Check the data sheet for seaier specifications. 
Sealing is critical, particularl> on c>oftwoods in which the rcsins react witn the K.I.V. sih- 
. cone rubber and cause soft spots in the surface of the mold. 

Spray a light coat of scaler on the pattern. Do not leave a heav> glossy coat, as the 
glossy tMirface will produce a ohiny mold, which in most cases is undesirable. 

\fter t»ie sealer is thoroughl> dr>, fasten the mold frame to the back piece. Fasten 
the pattern to the back piece, leaving the necessary clearance around the pattern. 

Hstimate the volume of the R.T.V. silicone rubber required to fill the mold. One 
^ cubic inch silicone rubber weighs, approximately 20 grams. Determine the amount of 
silicone rubber required, for example: estimated volume of mold is 

22 cubic inches; multiply by 
X 20 grams per cubic inch 
440 grams. 

\ccording to the C.r:. 664 data sheet, the silicone rubber is mixed at the ratio of 10 
parts silicone rubber to I part catalyst. Therefore divide 440 by U =40. Thus the mix- 
ture would be 400 grams silicone rubber 
^40 grams catalyst 
440 grams total mixture. 

Select a paper or plastic container at least \ times larger than the amount of silicone 
rubber required. During the vacuum proces.,, the silicone rubber will expand 3 to 4 times 
its volume. Measure out the required amount of silicone rubber by weight. Add the re- 
quired amount of catalyst. 

Mix the silicone rubber and catalyst thoroughly. The catalyst will be a different 
color than the silicone rubber. Uhen completely mixed, the mixture will oe free from 
streaks and uniform in color. 

Clean the walls and bottom of the container several times during the mixing process. 
It is common to find unmixed materials in these areas. 

Place the container of silicone rubber into a vacuum charrsber. Close the lid and 
vacuum for 5 minutes or, if you can oj;c into the chamber, until the mixture has expanded 
to its maximum height, then collapsed back mto the bottom of the container, bhut off the 
vacuum and remove the container. 

Stare at one edge of the p.ittcm and slowly pour the silicone rubber over the pattern. 
Let the silicone rubber flow across the pattern, forcing air out from indentations in the 
pattern and from around the mold frame. Try not to trap air as vou pour the silicone 
rubber into the mold. 

When the mold is filled, place it on a vibrating table. This step is added insurance 
again.^t trapped air at the facv of the pattern. If a vibrating table is not available, clamp 
the mold to a machine table, such as a circular saw, and let the machme run. Most 
machines have enough vibration to force trapped air to the surface of the mold. 

When air bubbles cease to appear on the surface of the mold, shut the machine off. 
Fasten the top piece to the mold frame with screws or clamps, Lxcess rubber will be 
forced out the holes, as well as any trapped air. Set the mold aside on a flat, level place 
and let curp for 24 hours at a minimum of 70 degrees F. When the mold has cured, re- 
move the mold and pajtem from the frame. Gently peel the mold from the pattern. Use 
firm, even pressure, and do not hurry. Haste may ruin a perfectly good mold. 

Or. Nish feqches In the Deportment of Industnol Education, Brighom Yoong University, Provo, Utoh, 
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Innovations in Teacher Training: 
A Consortium Approach 

Clifton P. Campbett 
John I. Manh«w$ 
Thomas W. Inter 
G. Timothy Kavel 

fVLvAirc, the fir.^i ^t.r^ in rhv nation, ajs wrv nearlv the last to implement a 
bachelors degree pro;:ram for i-rvp.innj: industrial artsiL\;and tradv and mdu>trial (T&b 
tfacher<. Whih a late starter, the program ihi> papvr >vck.^ to dv^jcribe innovative 
and may <<.rvi: a^ a m^xld for furtr^. delii.er\ j*\stvm> m t-^tablk^hed teacher education 
program N. " ' 

DEVELOPMENT OF THE CONSORTIUM APPROACH 

BjHcd i*n in aaihtntuated need and the rccommvndation.s of >vvcral committees, a 
task i^y-Ci ua- .^rgani/td to >tad> ocviipatiunal teacher education and to recommend guide- 
lines for Che proposal and impUmentati >n of a de-^ree program m lielaware. In order to 
ivoi^ I major capital expenditure and cstenMvc duplication of technical facilities and 
t-quipmi-nt, a consortium afort .vas .suggested. InJuK l*>72, a consortium director began 
the r Kk^ t»f planning: mddtvtk»pingawumpctenu>-ba>ed cooperative muUi-campus degree 
program. ITie resulting I)cla.\arc Occupational Teacher l.ducation ^.onsortium, which 
became openti.mal thi,- a^adtmiw >tar, b> dc-Mgn mvolved facilities and faculties of the 
rniversit\ of IVljAuru, IXlaware Statt College, and Maware Technical and Community 
CoUege. Thi> rt.prt^>ent-^ a von>.»Iidated effort to provide improved I A and Ti^l teacher 
trainmg. 

ADVANTAGES AND EFFICJENCIES 

Collaboration between con.Mjrtium members ha^ promoted a more efficient and a 
greath strengthened te icht r preparation and c e rtification program. The student popula- 
^ tion being served con.-.ist.-' of tho>c i\orking in industry wh.i aspire to a teaching career, 
' i^-^ervice teacher- Aithout c%rtifiwarh»n and- or a degree, and recent graduates of high 
sch'Xil or turt»vvar Ct,.hnLal college program>. Re\\ard> whwh accompanied this unique 
parmership include: 

— I more logical all«>catii>n of available resources 

-ehminiiion of needier dupli^atiMn, through the integrated «i>eof existing facilities 
and equipment 

— collaborative planning and mor<. efficient meshods of program operation 

-a conceptual ■^cientit^v-tevhno^JgI^. il foundation for general studies and technical 
special irations 

— a cHmate of vooperition between competent facultv members with a common m- 
terest representing different institution-^ 

— 1 :orc program of studies and provi>i.>n> for individualizing each student*s cur- 
riculum 

-opportunity for >tudent> Ah»» dtMre admi>Mun t«» the program, but do not initially 
quUify f»»r acceptance tu cither degree -f!:rantingin>titution, to make up deficiencies 
It the tuo-vear college 

— sufficient in.^truvtionil breadth and depth, ^oapled with both occupational and teach- 
ing experience, .>o that graduare> can be equipped for careers as teachers or in 
industry 

-availability of course.^ in various locations 

— competency-based grading in technical courses 

-increased availability of coun>c!ing for .^tudent^ by guidance specialists and two 
advisors, ont an advisor for the technical specialization and the other an advisor 
for general and professional studies 

-flexible >»cheduling patttrn>. for m->ervice and pre-servKestudentj in both a part- 
and full-time status at various campuses 

— 1 profcs-iimal ba.-U up«in which graduates may continue their education through 
advanctxl degrees. 
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Professional studies where rhe resources ore. 



PROGRAM OPERATION 

opt-rationallv, ^tudfcrnLs in ihe program obtain ihcir general and professional eJu^.a- 
iion at the >tatiL' univcrj<it> or state college and tcchn.^al ..pccialization ai any of the 
campuses of the >tate technical and community college sy.<tem, 

Kchnicji com ponent, f-ive technical >peciali2atuin option^ arc prc^enUy available 
for pro.^pective lA teacher>: (..on>tructu>n, LlectrKitV/ Mectronici*, l.nergy c:onvcrsion 
and 1 ower Mechanic^, oraphic Coml^unKatlun^, and Maarial^ and Manufacturing Proc- 
esses, Other options areplannedandwillbe developed a=. the program matures. Students 
select a mijor and >upporting area of .specialization from tht>t general options. Tins 
attempts to cstabli>h a firm basi> of competenc> and prwide teachers with a thorough ^ 
scientific and support-oriented technical background. A majoril) of the technical courses 
are scheduled at ivlaware I echnicalandc ommunit> ( ollegccampu.'^ei.. llc %ever, certain 
other offering'> are available at both senior- level institutions. 

1-urther opp<irtunitie.s to develop technical competency arc facilitated through an 
"Occupational Tracticum,*' ^onMsting of superused on-ihc-job v^ork experiences in the 
major area of specialization, ^tudent^ begin the practicum no later than the summer of 
the second full vcar of course vujrk. Tlie logistics of ihi.s college^ industry association 
are complex, and proi^ram advl^emcnt b-comes an important factor in placement and 
evaluation. \ viaiver of the occupational practicum requirement i> possible for those ^ 
students uho, vwth appropriate ^\ork experience, pass rhe written and performance sec- 
tions of the National Occupational i.omperenc> 1 s«im in their major field of technical 
specialization. The student's advisor for a technical ^pe^ ialization and/or his advisop 
for professional studies cm be of a.^Mstance in thi proce.-.s of receiving credit by exami- 

Professional component. Uhile technical competency us a prerequisite for lA teach- 
ing, U does not guarantee a su^.essful ind satisfving career. Tor this reason, a quality 
a-!surince measure con>l'^tlng of varioU'> professional '^u^dles is provided for early in 
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a pre-service snidt-nt . program. Hlemenusuf the professional studies component provide 
for pedagogical development through a i ontinuing clinical emphasis. Under tins plan, 
participants spend time observing and/or aiding t»tudentb in bclecteu shopb at the middle, 
senior high or, when applicable, post -secondary level. Participants in these experiences 
can apply and evaluate learning theories and educational practices, fhey also gam a 
better understanding of 'Vhat teaching is like." Such insight is wluable for decision- 
making on teaching as a career. If compatible, considerations of tirade level and tech- 
nical specialization can be managed, 

\ culminating clinical experience, student teaching, is part of the program during 
the final year. For the in-service teacher, a supervised classroom practicum may be 
^substituted. In this way, new approaches or innovations may be developed in one's own 
*?hop without the personal financial loss associated with the policies surrounding tradi- 
tional student teaching practices. 

general studies component. The general studies component, \^hich is intended to 
enrich personal growth and professional development, is ihtegrtited operationally with 
the Technical and rr:»fessional Components. Lach student's curriculum planning includes 
efforts to spread, over the entire undergraduate program, elements of each component, 
in this way snidents can explore teaching at, a career early in their spjdies, relate aca- 
demic skills to their programs, and continue tu be exposed to technological developments 
until graduation. This strategy may mean that a fuU-Ume consortium student is con- 
currently taking Classes at either senior institution and one of the technical and com- 
munity college campuses, 

PROGRAM FLEXIBILITY 

Delaware's Occupational Teacher education Consortium is now operational to meet 
the state s needs for competent teachers without expensive duplication of facilities and 
services. This state-wide program purmito both pre-service and in-service industrial 
arts teachers to pursue their educatiunal development at various campuses, often within 
reasonable commuting distance of humeor jub. Operationally, personalized arrangements 
are made for students to realistically mesh te<-hni*.al, general, and professional prepara- 
tion, as well as practicum experiences, over the full undergraduate program, tlements 
such as concurrent registration in two institutions, ttith an advisor at each; occupational 
and classroom teaching practicum.-., clinical experiences^ and a provision for credit by 
examination are combined in an innovative approach to Occupational 1 eacher Education 
designed to do a better job and make education a re\\arding experience. 

Xdmittedly, a program such as this is somewhat more difficult to administer than 
the traditional approach. liowLver, it developed for times sych as these- when the 
nature and quality of the program** ^eoffcrteachert* and prospective teachers are critical 
to our present and future success as teacher trainers. ^ 

Of. Ccmpbell is o Tcocher Trainer or the UniversUy of Delaware, Newark, Delaware. Dr. Matrhews is 
Directar of the Delaware Occupotlooal Teacher Edxjt^cUon Coosarlium, with aftices inNewartc, Delawore. 
Mr. Inter Is o Teacher Trainer at Delaware State Callcge, Daver, 'Delaware. Mr. Kavel is Compos Co- 
ordinator far Delaware Technical and Community College, with offices in Dover, Delaware. 



Supervising Student Teachers 

Charles H. Wontz 

Perhaps one of the more profound experience.^ m a teacher preparation program is 
student teaching, sometime.^ referred to a.^ internship or practice teaching. Beginning 
with the placement notificatiun, .several otep:> are usually folio\\ed betore that first day 
in the classroom. The supLrvi.->ing teacher begins to prepare to assimilate an entirely 
different personality into las* room. The student teacher begins making pre-student 
teaching contacts with hesitancy, uncertainty, and perhaps real fear. 
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that pro|>c{ >;uid.inct uuiv be piovukd, tht c»up<. rMc»in^ teacher k-. ^uppliej with 
inforinatton alxmt u». -»tad«.fit tta».hti which in^luJ^..^ hir» age, ph\.-^iv,al condition and 
limitation^, ct!ucati»'nai Uuk^fuund, ^w>rk cxpLricncc, intcrc&to and hobbicb, militar> 
cxptrience, and marital ^tatu->. L ^uaih thic» information i» proMdcd b> the student's 
own rc5«umc ^^hKh ir» lorv^ardcd to tht f»chool whwrc the ;>tudcnt will bt c^tudent teaching. 
If thij> rcj>umc has. not been provided, the ani>Lr;>it> should be requested fo make t>uch 
information availably?. 

^^»mw' author.-o ditfcr in then upmion aUiut how niuch conditioning i^ neces^^lr> in 
preparation for a ^tude-nt teacher to vt*me mto a vlaos*. I rom one author*^ experience, 
it £»e»cmd to make little difference whether or not the cUio^ lo told in advance about ihe-ir 
new i,tudent teactier. oome cla»oei> which had c«tadent teacher b at the beginning of the 
school >eMr never fuUv realized that the student teacher wa^ not part of the regular 
faculty. 

Une authority belies o that positive preparation i^ absolutely ncceb^ary. This belief 
1-. ;%up[x»rte-d by numerous ^mooiiilv -operating witiiation^ in which positive rather than 
negative or no preparation \\as administered. 

Ideally, the ^tudent teacher wili vi^it the ochoul for orientation and ob.-^ervation pur- 
pubtr^ prior to the mje-m^hip perunl. un the- fir^t vi^it to the ^whool, the student teacher 
should be given the foUovving information and/or material: 

1. A set of textbooks (teachers' editions) 

2, Oihe-r instructional material*, ^curriculum guide-s, workbooks, audiovisual cata- 
logs, supply requisition procedures, etc.) 

^. Facultv and student handbooks 
4. All other useful information on: 

a. School policy (handbook if available) 

b. County policy (handbook if available) 
* c. School hours 

d. Dress code (for boih students and teachers) 

e. Hall, bus, and cafeteria duties, extra-curricular activities of rhe supervising 
teacher; and duties of the student teacher. 

\ Class composition 

a. Socio-economic 

b. Racial 

c. Sex distribution 

d. Achievement levels 

e. Specific reading levels and problem ireas 

f. Ability levels il.Q. ranges and age ranges) 

6. Anything else which would be helpful during student teaching. 

rhe re arc special pexjple at the school who will be able to a^ai^t the student teacher 
in his first encounter with the teaching profe^^ion. The»e people should help the student 
teacher to feel that he i^ a part jof the total academic life of the school. He should be 
introduced to the- total school staff, administration, library, secretarial, lunchroom, and 
custodial persunne'l. He- should meet all departmental chairmen and members ok his own 
department. At hu^ first faculty meeting, he should be introduced to the total faculty. A 
luncheon or dinner with the intern and the immediate departmental mem jer» could be 
arranged so tiiat professional ideas and philosophies can be exchanged and discussed. 

The- supervising te-acher should reniember that his student teacher is placed with 
him to observe and learn from his teachtug. He should give the student teacher an orien- 
tation in his personal me-thods of dassioum management, hio policies <^n homework, and 
his rules pertaining to student absence© and tardiness. He should attempt to create 
prestige when introducing the student teacher as a qualified teacner who will be conduct- 
ing the class \n a few weeks. The term "practice teacher" should be avoided, ny way 
of introduction to the class, the supervK->ingteachercould point out that the ^-.tudent teacher 
IS currently a senior at the university, any honors or recognition the student teacher 
has received, and any special mtere-sts or hobbies. This will aid in the students' accept- 
ance and identification with the new teacher in tneir classroom, 

llie student teacher should be permitted to perform a^ many small tasks as possible 
before taking over a class. ITiesc tasks may ineiude vailing the roll, checking homework 
and test papers and returning them individually, perhap.-> wfth mmi-confc renccs, signing 
absentee slips, tutormg individuals, working with small groups, giving demonstra^'ons, 
and dismissing class. He should be permitted to take ove:r the homeroom responc»ibuitles 
as soon as possible. 
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A constnictivL- ^.limau »Uii,->t bt ^rtattNJ and nuuntained during the student teaching 
experience. Sin^e tht ^upt ^vi^^m^. t^^avlur L'\cntua[ly face the necessity of having to 
offer criticism to the ^tudtnt tvavlu t, a Ccn.-.iun-freL environment must exist. The quality 
of the entire relationship dependent upon the mitial cc^tabliahment uf a tumfurtable yet 
professionnl rapport bet^^een the cHupLrvij.ing teachcrandthtj>tudent teacher. The super- 
viising teacher should avoid criticizing the .student teacher in the presence of others. He 
should J'-oid being hypercritical, ;,huuLl encourage professional development instead of 
discourjging the student tc-ach<.r in hi.-. earU attempt:* at t-.aching. ITie .supervising 
teacher should avoid preaching or being too dutatorial. m nee a good relationship is 
developed \vhen the ,-»upcrvi»ing teacher encourages, accepts, and implements the student 
teacher's idea^ whenever p^v-^^ible, con^^tant criticism seems out of place in the evalua- 
tion program. 

There arc certain thoi^ght.^ cuntiiiuall> pas.^ing through the- mind of the student teacher 
relative to graduation, applying for a pb, hving conditions in a particular county, and 
other ideas \vhich the .-,upcrvu-,ing teacher nia> remember from his oun student teaching 
days. The supervi^.ing tcavher should dic^cus;, these subjects widi his student teacher 
and attempt to "tell it like it is." ' 

\s a student, the .-,tudcnt tcaJier perhaps did not participate in a professional organi- 
zation. His -iupe rvK^ing tcavher should explain to him the advantages of being a member 
of his nuional, c>tatc, and local prA.jfe.-^oionaI association^, both general ana .specialized. 
He should be encouraged to attend local and area meetings if possible. 

Uhtn parent.-- vi,^it the .school fpr a teacher conference, tiie student teacher should be 
included. The ,,upe ruling teacher should stress the importance of confidentiality when 
unrkmg with parent- and •^Uidentoandfamdiarizethei,tudent teacher with the professional 
Ct)de of e'tliics. 

rhc teacher Jrc^:* code :»hould be explained to the student teacher, and he should be 
encourage^d to dre apprupriateh -.o that he will not be inadvertently embarrassed. 

It is revealing to not^. the emotitjnal .stress on the student teacher during this phase 
of his education. Sharp depict.-* the ctiuitional e>cle of a typical eight-week student teach- 
ing experience in term> of elation *'high" and depression *'low." 1 his cycle may be 
explained bv observing the chart shown in Figure l.^ 

« 2 3 5 6 7 8 



ELATION 



DEPRESS I OH 
"LOW" 



Figure 1 

Ueek nunber one finds the student teacher insecure and fearful. A^y he is received 
and welcome i by the otaff and a.-^ he di.^eovcrs that pupils are really not monsters, he 
loses his ini ial inu^giving:*. Ik .-^wm peako a.> far as enthusia2>m is concerned. Some- 
time around he third or fourth week, deprc-^oion ;>ets m. This may be the result of a 
first test, supt.vi.-^ing teacher criticism, a dispute with a student, or a conference with 
unhappy parents. From thu-^ dinn.^r»ion 'low," optimism and satisfactory progress 
enable the student teacher to raise his confidence to in all-time elation "higli."^ 

Kestaich ^how.-> that the must oern>u.-. problems resulting during the student teaching 
♦ xperiemce stem from personality conflicts. 

Participation in classroom activinf^*^ by die ^student teacher .->houlu begin almost 
immediately after hks.irrival at the cooperatingschool. .\ number of activities have been 
sugge\sted by various author-- and are lifted below. Many of these activities can and 
should he compJeied during the first few days of student teaching, 

1, Observing other teacliers 

2. f aking roll 

\ Preparing seating charts 
4. Making assignments 
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\ Kcgulaciik^ ijkilit^, iKiii, and utlKr physical cunditiono related to the clast> room 
(>. \>.si^tin^ wnU K't-ord^ 

7, Manaviing lunch muicv 

8, Working with pupilt> on a one-to-one basis or in small groups 
^, L'smg rcproducmg machmes for preparmg teachiiig material 

UK Helping supervise playground activities 

11, Participating in facul:\, PTA, and other meetings 

12. \ttending oonference^» with supervl^»lng teacher and parents 
r^. Preparing, administering, and scoring a teiJt 

14. Xssisting with field trips 

lr>. Preparing supply requisitions 

16. l*reparing reference material 

17. Givinn a demo^fist ration 

18. Reading the daily announcements 
l**>. Supervising laboratory work 

20, l^erforming maintenance on equipment 

21. I'Xamining textbooks 

. 22. Collecting and returning written work 
r 2 V Preparing unit and daily lesson plans 
24, Preparing bulletin boards 

A hat .should a >upcrvi?»mg tea».her do if he en»-ounters a otudent teacher who has a 
pt rM>naiit> vshi*.h ^ttmb impoi>?»ible to deal ^ ith.' ThlvS could happen, and a. brief dic»cUs- 
Hion is relevant as to \shat steps \\ould be appropriate, 

ihc tifi^t c^tcp Is tor the i>upervi-»ing tea^-herto attempt to »olve an> existing problem 
t>n <i onc-iu-ont ba^is. If a reprimand ic> ne*.esS,->ar>, he should be firm and in a profes- 
sumal mariner explain that he i:> there to help — not hinder — the learning process of the 
student teacher. 

V\hcn necc:>»ar>, a.» an alternative, he should make an appomtment with the university 
coordinator and iiii>cii*.j. the prublem with him. If thc&c action^ fail and the situation does 
not improve, he nta> have to rcquc;»t rclLaoe from any obligation to tlic university and to 
^ the student teacher in question. 

In contrast to a certified contracted teacher*i> status, which is defined by law, the 
legal status of the >tudent teacher ^ except in a very few states) u not defined. Although 
litigaium rarci>< occurs, tiie legal »iatuo of the student teacher has become a topic of 
much discussion due to the penclv^nt of parents to threaten suit. 

If a student teacher i» guaranteed the same legal protection as a regular teacher, 
then in the eyes of Mr, John ^, Public, he is just as liable as the teacher. In the event 
that a student is injured while under the direct supervision of a student teacher, again 
Mr. Public may say, "My son was under your supervision. I'll sue you," Of course, 
it would be more profitable to sue the regular teacher, 

Henry and Beasiey^ suggest the following questions in clarification uf the legal role 
of the student teacher: 

I, What is the legal status of student teachers in the state? 
, . 2, vVhat kind of legal protection is provided for the ;>tudent teacher in the particular 

^>ehooP 

^. A ho IS responsible for the class if the student teacher is alone with the group? 
> 4. in what situations may the student teacher legally and ethically be used as a 
substitute teacher*^ 

^. What IS the role of the .student teacher in the event of a teacher strike or a day 

of professional protest'^ 
t>. Are there responj>ibiiitiej> a certified teacher cannot delegate to a student teacher? 
7. Can a student teacher administer corporal punishment? 

r-mally, Henry and Beasiey Lonciudc ",,,thL supervising teadier should remember 
that his classes ire his moral and legal responsibility and not the responsibility of the 
,^ Student teacher," 

fhe question arij>es. ohuald a student teacher begin teaching immediately upon 
arrival at the school/ .^incc it unnecessary for the student tcadicr to know what has been 
taught prior to his coming and what is to be taught whik he lo there, it is doubtful that 
he can begin teaching the first few days. 

An interesting ca-^e study is presented by lienry and Beasley** in the following: 
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Ctndy ti o most enthu^tusttc begtnntng sto5ent teachet. She voyi thot she ts reolly exctted 
aboot stodent teaching utij wortt> to get >torted mmedtotely. She asks if she con teach her 
entire teQchin<;| >chedule the !>econd day >o she will "know what it's like," You belieye 
that no beginner can soccessfully assume that much responstb.lit/ with only two days of ton- 
tact with the school. However, she ts persistent^ end you do not want to crush her enthusiasm, 
so you are in a real dilemma concerning this request. What acttoci would yvo take? 

ruj>MbIe M?lutiund to thi» dilemma art .'>ct forth b> tlu* aLthort>, Which \^ould >ou 
choose? ' J 

1. Let Cindy hove as much responsibility as she desires, but observe her closely for any result- 
ing problems. 

2. Suggest to her that she assume only hmtted responsibility until she seems capoble of han- 
dling greater omounts. 

3. Store that the policy »5 to have a begtnmng student teacher observe for a number of days 
before assuming a regular teaching schedule. 

How should the .>tudcrit teacher be evaluated.' "\ou're do*ng OK," i» not an effective 
evaluation. llii.-> remark pro video ver> littk ifan> direction fur improvement. fJfective 
evaluation involves the frame of reference called "good teaching." Included m this frame 
of reference is an awareness of ^hai changes shoiild take place in order to attain "good 
teaching," as well as the methods necessary to effect such changes. 

The following principles arc taken from various authors concerning the evaluation 
of student teachers: ^ 

1. The fundamental purpose of evaluation is to promote growth. 

2. L valuation mvolves appraisal of agreed-upon values and goals. 

. 3. Evaluation i» an integral and important part of the learning procet>» and »lK»uid 
be continuous. 

4. FAaluation ,->hould bt ba»ed onixjth quantitative and qualitative evidence and em- 
ploy a variety- of techniques for recording and interpreting behavior, 
revaluation it> a cooperative process m which the learner and all those concerned 

f with his growth should participate. 

6. Evaluation takes into account both the ability of the Kamer and the standards and 
competence generally required in the situations in which the individual will be 
engaged. 

Suggej>tion^ for improvement should be offered as soon after the experience a^ (X3s- 
^ible. ^uch ouggestu>n» should be positive and should focua on the activity rather than on 
the person. 

A variety of procedures and techniques should be used in the evaluation process. For 
inotance, the following constitute several techniques for evaluating student teachers at the 
University of West Florida: 

1. Coordinator Observation Reports (at least four are required.) 

2. Mid-lerm Evaluation <a cooperative report completed by the supervising teacher 
and the student teacher.) 

3. final evaluation by the supervising teacher. 

4. Pinal Report and Recommendation by the university coordinator. 

Perhaps the information offered here will encourage a future supervii>ing teacher to 
provide for hix»> ».tudent teJclKr an experience that is most meaningful, 1 or teachers who 
are presently serving in the capacity of a supervising teach*" r, perhaps oome factors 
have been mentioned that will help you affect the student teachers* professional develop- 
ment in a jX)sit;vc way. 

Remember that it the student teaching experience lo to be worthwhile, it must be 
well planned, organized, executed, and evaluated. 
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Ine tiinc and c^pact; al luted here will be sufficient to tell the faults and sluttcomings 
ot 1 KAM (leaeher Kdu».atiun fur A^>iiiiJr> Member^ uf the Staff), but tli^^re ib niobt cer- 
tainl> nut iJnuugh cime ur i>pj(.e to describe the attribute^ and oULce^ses of this rather 
amazing tea».her cdacutiun prugram. A pobitiv*. pre^entatiun, however, will require a 
short paragraph ur un the ohurt(-unnngs and the remainder of the presentation on the 
positive aspects. 

Uie program did nut provide the students ^vuh buficient time on campus and away 
from their duties to e-it'it r in&tigate, participate, ur for that matter even observe some 
of the latest college fau:> .->uch is streaking. No, the> were too bus> giving instruction to 
five classes each da> cmd going to school three or four nights each week. 1 dare say 
there was little energy left to >treak. There wao no opportunit> to develop the prominent 
educational idealistic cloud nine Utopian fhuooophy whu^h often pervades colleges of 
education far, far removed from the .^re^^ent educational climate. The program members 
'Acre there every day, all da>, intheheat ft the battle. Idealbm and theoretical si^utions 
for problems were tested at on».e, in cue real-life acting of school situations common to, 
today's complex public school system. 

I he students did not have the opponunity to learn from scholarly professors who 
many times haven't been in an inner. e»cv school for ten years, or perhaps never. They 
had to rely on master teachers working in tue ^.la^sroom every day to provide most of the 
educational information they needed. Ihey could readily see if the techniques and 
n^ethods were working. 

''/Students in this program did not have the same opp^^rtunity to observe a do/en or so 
classes before interning or student teaJung. No I They observe hundreds of classes 
before the program is completed. In fact, they did not even have the same type of student 
teaching experience, lliey did not start out teaching one or two classes and end up teach- 
ing four or five classes for a few weeks. The> started out teaching five classes and 
sometimes six, not just for a few weeks, but sometimes for three or four yearsi Tliis 
was not a program where the member ^ could get their fect wet, it was a deep-water pro- 
gram where they experienced a complete inundation in the edu».ational process. 

Now that we have had a look at the negative points, we must look at the positive points. 

Ihe program provided for the very be.st instruction in industrial arts ..ollege course 
work, seventy five percent was by an outstanding teacher and educator, the presenter. 
The other 25>^. \^as divided between several capable professor.-> and adjunct instructors. 
Hie lack of exposure to a variety of inMructors in their formal industrial arts courses 
is perhaps the single greatest handicap. It is siinpl> not possible for one professor to 
teach such a wide variet) of courses needed for ihi^ program with a high degree of com- 
petency. Ihe use of the j>upervising master teacher who unselfiohl> gave of his time 
and energy to provide the skill^ and methods dt vclopment of the atudent» provided a most 
satisfactory solution to this difficult problem. 



Project TEAM 
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The snidenLs s\crt a^u^n ample uprK>rtumt> to develop skills and conduct classes in 
outhUnding laboraiur\ Si.!hK»lo. luuKtinic.-. the fttudentb ere given laboratories which 
had not been in operation fur vear», with the expectation that the> svould not oily conduct 
clas$?cs but put the labj* into tip top shape. In all cabe.s, they have done an outstanding 
job. The laboratories are a» dean, well kept, and operational as any in the system. 

The skunk oil and rose aater ha^ no^v been distributed, but it ib only fair to conclude 
b) jxnnting out the debt owed to eve r> one involvenJ in iUii> program. First, the students 
thomsclvei* demonstrated maturity, motivation, and c^K^pc ration in working to complete 
the program. Second, the teacher.^, principals, andadminitttraturt> in the .several schools 
who gave help and direction to the student:,. Third, the areer Opportunity Program, 
better known COr program, cupt rvi^orh, and pert>onnc. who worked closely with the 
students, county, and iiniv^.rcit> m overcoming many problemb. Fourth, the vocational 
and industrial arte* ;>upc rvicoro are to be con mended for their tremendoub effort to co- 
ordinate the pregram and otudent^ to achieve the bebt bituauon fur profcbbional grow tic 
of the .students*, fifth, the univerbity i& to be recognl^ed for the tremendoub effort in 
coordinating the cour:>ej5 from the mdubtnal artb department througl* the division of con- 
tinuing education to provide the many and varied coufoei> needed by the biudentb to com- 
plete their certification and bachelors degree. 

Dr. Yodon is an In$rrucror In the Indojrnal Arrs Deparrmenr, Florida Srate UmveRify, Tallaha«*e, FJa. 
Mr. Hudson is cn Industrial Arrs Supervisor in Jacksonville, Fla. 



Designing Educational Facilities for the Future 

Ronald D. Bro 
Alvin £. Rudisiil 



The design of industrial arto labe»ratoriei> and buildmga ha» too often been premisc^^l 
on present and pabt cir^umc^tanccb, with only acabual look to the tuture (Anderson, 1073). 
In an era uf rapid currKulum change, buch a» k-. prcbently being expenem ^d in indubtrial 
education, thio procedure can result in fa^^ility obbolebcence before conbtruction is com- 
pleted. Lducator^ and ar^hitectft need to work together to debign facilitieb which will be 
functional in fulfilling tlK needb of otudent^ in the future. The debign of today's lacilities 
:>hould be geared to emerging cufucular progranib and new instructional approachcb in 
industrial education. 

There have been a wide variety of curricular innovationb in indubtrial education dur- 
ing the pa»t viecade, but mo.->t of them have common identifiable elementb (toehran, 1970;. 
In general, the trend lia^ been awa^ from clar,cifi».aiion of content under buch terms as 
mctalworking, woudv>orking, and the like toward broader clas^ificationb bueh ab produc- 
tion, energy .■>y .-^tem.-^, md communicatiunb. The impact of a rcer education has also 
fufttercd broader- backed content organizerj, under mdubtrial-techriological or occupational 
cluster.-. Accompanying the ttcnd in broad-ba^ed program^ is tiie expanding role of new 
iiiotruvtional ttehnologv, individualized mbtruction, and indubtrial enierpribc simulation, 
rnfortunately, many of our exiAtingmdubtnal arte facilitiCb were not designed to properly 
Implement the new and expanding program.-, and inbtructional approacheb (i>tallbmith, 
1^71). They were generally well dCbigned for proccbb- oriented technology specializa- 
tion, but kj>j> Well ,->uitedforbroad-ba»edclur.tef exploration and multi-media approacheb. 

In a burvev of indu^^tnal teacher education departmentb, a majority of the respond- 
ents indicated that nei\ program^ are needed to acquaint teaeherb with the total organiza- 
tiijnal structure and operatumb indu.->try. Thty albo indicated that teacher education 
departments should "get on'* with preparmg teaeherb in the conin?on e^lements of the 
major curriculum innovations of the pa:>t decade (I^ro, I97h. Unless teacher education 
take.^ the lead in implementing the be new programb, it can hardly be expected thai its 
graduates will promote tlie implementation of them in the becondary bchoolb. 

In Jic fall of 1072, a curriculum committee of faculty in the Indubtnal Artb and Tech- 
nology ,")cpartment at the rniv*,r.-.ity of Northern Iowa began work on the development of 
a broad-baced curriculum core for all . T ito major.-.. In the spring of 1973, legislative 
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appruvai w.i.s ubuunud on a iong-buught-after nev, Indubtrlal arts and technology building 
to houbc rhv department, btn^v tlien the facult>' hab been actively involved in both cur- 
TKulum and fdciiit> de sign, llic facility planning committee hab been working closely 
v^mi the ^.urriculum committee in planning a facility that \vould support and enhance the 
future curriculum of the department. A^ work on the committees pioceeded, it became 
apparent that curricular trends and nc-\v in&tructlonal approaches in industrial education 
had major implications for design of the buildmg. (See Figure I.) 

LABORATORIES 

In a broad-bai»ed core course, it is highly desirable for students to be able to move 
freely throughout the^-luster area ^ithoutthe rcbtrictionof permanent walls. Tliey should 
be able to experience ilie wholene^b of a technological duster rather than isolated portions 
segmented by type^ ofmateriali>tobeprocei>i>ed. Reparation of lt.lx>ratories by permanent 
wails, when neces>s>ary» should be based upon bioad indubtrial-t.chnological or occupa- 
tional cius>ters> and upon pnncipieb of effluent aiid effective inbtructional management. 

separate laboratories which can be opened up to form a large single laLoratory for a 
ujmprehenbive experience in industrial cnterprioe andean be closed for in-depth special- 
ization in certain fields would be ideal. (See Figure 2.) 

VERSATILITY AND FLEXIBILITY 

Ihe facility should be capable of serving many functions, readily adaptable for cur- 
ricular changes, and economically expandable for future growth oi development. It 
should lend itself to rearrangement of machines, services, furniture, and otiier equip- 
ment. In order for the curriculum to adjust to future technologies and occupations which 
do nut presently exist and which we cannot presently describe, it is essential that the 
facility be designed to permit change to take place with a minimum of effort and expense. 

NEW INSTRUCTIONAL TECHNOLOGY AND APPROACHES 

Provisions should be made for utilization of a wide variety of teaching methods, 
students should be able to work effectively in groups or on an individual basis. The im- 
plications here include provision for seminar rooms, multi-media presentations, closed- 
circuit television, auto-tutorial sy.->tems, a learning resource center, study carrels, and 
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LABORATORY DESIGN li^PLICATIONS 

— COMPREHENSIVE STUDY OF INDUSTRY 

— TECHNOLOGY SPECIALIZATION ^ 




the like. ProviMunft ohuuld be made fur large-group inbt ruction augmented with the 
effectiveness of i>mall-gruup and individualized infttruction. Hie facility should lend 
itself to the a^e of inc»truuiunal appruacheo such ao team teaching, para-prufe^biunaLs, 
and mtcr-dii»ciplinar> in.>tructiun, rrovioiuni> should alt,o be made fur i>tudenti> tu par- 
tii^ipatc in .>imulated indui>trial cntcrpri.ic cApericncC*, including product research and 
development, mass production, and distribution. 

How bume of these implicatiun.n ^crc incorporaad into the dtbign uf the future indui>- 
trial arli» and technology building at UM ii> described m the remainder of this article. 
The facility being diocUb»ed a ill .-vcr^c program^ in both indubtnal arts and technology, 
with specializations available for careers in education and industry. 



SPATIAL DESIGN 

Current and predicted curriculum option^ in the dc'partment seemed to dictate thai 
space be made available for a broad comprchenoive conceptual approjch for mdUbtrial 
arts majors," ao ^cll ao opace for highly specialized technical laboratories for in-dcpth 
atudy in technical areao for trade and industrial education and technology majorb, A re- 
view of the project budget indicaied that it ^aa dimply not adequate to provide for both 
types of spaces. 

After >i tliorougli evaluation of the advantage » and limitationb of both ty peb of spaces, 
a compromibc bolution Ma:> peached ^hich beemcd to be .^atidfactor^ to proponents of 
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SPACIAL DESIGN 



COMPREHENSIVE CONCEPTUAL APPROACH - OPEN SPACES 
IN-DEPTH SPECIALIZATION APPROACH - SPECIALIZED LABS 
FLEXIBLE SPACE j MOVABLE WALLS 



PRO 



DUCTION SYSTEMSV 



MATERIAL 
FECHNOLOGI 

LAB II 



CONSTR. 
AND 
MANUF. 



MATERIAL 
TECHNOLOGY 

LAB ! 



ENERGY SYSTEMS^ 1 





GRAPHIC 


DESIGN 


REPRODUC- 


GRAPHICS 


TION 



CO'»1MUNICATiON SYSTEMSA 



POWER 
TECHNOLOGY 



ELECTRONICS 
TECHNOLOGY 



both upen-i>pdco and spucidlizcvJ-drea laboratories. The solution *as to provide large 
upwn-*»p3we Idboratorics in cd».h of the broad (-on^eptual areas of production systems, 
energy systems, and communication ;>>stcms and to provide poAcr-opcratcd movable 
walis v%hiwh wouid bt used co divide thtsu larg, open spaces into specialized technical 
aru-js. f igure i tehuws* the gt-neral :>patial relationships of the final design adopted by^ 
the planning committee. ^ \ 

i-igure-s 4, \ and 6 sh^ ft .-^onu of thu programming options available with the movable . 
v^alis in tlK' open- spate produi^tion »>»tvms laboratory, figure 4 shoA^ both walls moved 
mto position, tthiwh alio^s for three .-separate and diatinct in-depth technical courses 
to be- offered ^.t the same time by three different instructors. Figure 5 shows both walls 
in a rctraeted position, aiiowinga broad conceptual core course to be offered in product 
dej»ign and manufacturing with plastics, woods*, and f.ictalf* proee.>»lng equipment movrd 
ifitL' the central aica foi actual line production of products, figure G »hows one of the 
wdlL> in a retractc-d pos^ition for a broad construction course to be tauglit In two areas 
pluj> the outdoor work area. 

iJbv loudly, Uii-> type of programming fleMbility would not be possible without a con- 
siderable* degrcu of flexibility in locating cqMipment within the open- space laboratoo- 
rius type of flexibility \» provided by a unique utility grid j^ystem which provides for al- 
nio5»t unlimited niovcmcnt of equipment ilirou^hout tlie entire production ^y sterns labora- 
tory, i'lgurc 7. showr. the trench i>y»tem whici* will provide for electrical power, air, and 
exhau.>t utilities located on a iu x iO-ft. grid pattern. In actual practice, chese utilities 
can be made available m any pattern along the horizontal trenches. 

btility connecQon^ between t!it trench and equipment will bt possible through a utility 
post design which j.e*cni» to have tlie ixuential for revolutionizing laboratory design In 
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PRODUCTION SYSTEMS LABORATORY 



PROGRAMMIMS FLEXIBILITY: 
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PRODUCTION SYSTEMS LABORATORY 

industrial education. The post may be placed in position on tne trench in about five 
minutes by simply rr^moving a cover plate held on by four screws, **plugging in" the 
power, exhaust, and air outlets, tipping ^he post up into position, and fastening a m place 
with the same four screws used for the cover plate. See Figure 8 for details of the 
utility post design. ' 
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PROGRAMMiNG FLEXiBILiTY: 

PROGRAMMING FOR MANUFACTURING 



PRODUCT DESIGN AND MANUFACTURING 
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PRODUCTION SYSTEMS LABORATORY 

Tnls same type of flexibility :s available m certai.c of rommuiiications and 
energy s>btems I.ihf.ratories. Covered i^'jtkts in these areas are provided ftush wiui 
the floor surface for tkctri^^al po^er connections on t^o-fuot cent.2rs along horizontal 
grids. 
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UTILITY POST DESIGN 



ELECTRICAL POWER 
EXHAUST SYSTEM 
AIR OUTLETS ■ " 




INSTRUCTIONAL INNOVATIONS 

The majority of departmental facult) favored destgnmg the new facility for compe- 
tency-based individualized instruction, but thcrt \^as considerable hesitancy on thf> part 
of ^rryr facalcy to make a total commiimtnt to this approach at the complete exciusion 
of more traditional r.ethods. A complete anal>ois of new instructional approaches and 
faculty preferences seemed to indicate that although the department would contmue to 
move toward individualized compctwnu>-ba»edm»truction, ^ome courses and competencies 
would always be taught b> large-group lectures or small-group interacnon sessions. 

The plajining committee attempted to design the facilit> so that large-group, small- 
group, individualized instruction, or a combination of thei>e methods of m^'truction could 
be used for any course option^, or competency -based activities. An example of this flexi- 
bility is illustrated in Figure 9, which showo the components of the closed circuit tele- 
vision system for the various types of instruction. AH of the open-space laboratories or 
sub-labs have individualized aiudy carrclv*> equipped with television monitors m addition 
to wall or ceiling monitoro for use when teaching to small groups, A lecture bowl for 
up to 120 students, a .Iissroom for 40 students, and two semin.}r rooms for 20 students 
are equipped with TV monitors for large-group instruction via the closed circuit tele- 
vision system. 

CCTV pro -ramming will originate in the resource center which is equipped with 
twelve video-color cassette record and playback units. Communication «ithin the systen? 
Is made possible with a two- way intercom systerr. witli terminals located in each labora- 
tory near the study carrels and at the resource center. 
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CLOSED CIRCUIT TELEVISION: 

LARGE GROUP INSTRUCTION X 

LECTURE 80WL - 120 
CLASSROOK - 40 
SEMINAR ROOM -10 

SMALL GROUP INSTRUCTION o 

S WALL OR CEILING MONITORS 

INOIVIOUALIZEO INSTRUCTION 

43 INDIVIDUAL MONITORS 



PRODUCTION 




LARGE GROUP INSTRUCTION 

LECTURN: 

LIGHT CONTROL 
OVERHEAD PROIECTOR 
MM SLIDES 

FILMSTRIP 
16MM FILM 

CASSETTE AUDIO TAPE 
MICROPHONE 
RECORD PLAYER 
CCTV 
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i.arge-grtnn* ai-vti**. u^tt ^mII Ik *.nhanvvJ v^^th th<. \Acll-cquippcU lecture bowl. Pigurt 
Ui .-»ho^^^ the gtn^i.ii an iniAutiuu of th*. rtvir-.-.t rctn projection s\ctt?m incorporated 
m the lecture bowl Jc.-.ign. Ihc Ucttm i.-. tht Vontrol center" and provider for com- 
plete s.ontrol of k^.tu^?. bo^i iightmg, including dimming ^apvibihtico, remote conirol of 
Hmni .■»iidc, film^trip, and lomm film prujc^-tor.-^ located in the rear projection room, 
control of an audio-tapt recorder and a record pla>er located in the lectern base, con- ^ 
trt»l of f»iur I < 1 V m\»nitor.-. m lecture bi*v^iand a r<.nu)te intercom station ^ith comniuni- 
s.atu>n vjpabiiit\ t»> rcc>uurvc centci, and an amphtied telephone stem located in the 
ba>e of the lectern. \n overhead projector \m11 be oermanentl) located on the lectern. 

vloo located in the lectvm v^ll be a control panel fo. a .-.tudent reo|X»n^e a>stem \wth 
re5»r*»n.-.e anit> located at each ot the l2u.>cat.-> in the lecture bowl. Thi.-> a\atem will pro- 
vide tnc in^tructur ^Miii immediate feedbawk on viue.-.tiono po^ed to the class, including 
individual momtonng of c^tudeP.t re^pvinj.- ?. and the percentage of reopun»,cs received for 
each response option. 

rhc lecture bo^ivi alco contain^ a demolictration bench with a .-.ink, power outlets, 
and Ban^en burner for demon'-.tration3. A portviblt T\ camera will be u^ed to provide 
' ^^looc-m" monitoring of demor*otrati»^nc> ^ia the tour ceiling-mounted TV monitors. Ample 
<>pacC and povvei ic» available for in\»ung in large pv)^vcr equipment fv)r demonstrations, 

Oitte rentiated .-»tafting techmqueo will be utilised in the new facility to provide for 
^ontinuouc» oupervicior. and evaluation of otudent progrcoc in the open-^pace laboratories, 
i a^^h teaching team wili von^i^i of tacult> i»enibero, full-time instructional assistants 
Aiu> vviii provide (oi continuou.-> laboratory cupervioion, graduate assistants, and under- 
graduate c>tudent a.-»^i.-tant^. A large otficc lo prov;ded in each cluster laboratory for all 
iaeiubtr.'> of tiic difteientiated staffing te am c\ceptfv)rfacult>. Facult\ offices are located 
m a separate admini^strntive area. 

Other innuv.it ion.-* the faciht) include centnlized stock room, materials testing 
labe>rator>, ofttce foi t#ffiwer» of .student ^lubb, display center, graduate student lounge, 
and a re;>ource center v^Uich will be ttie central depooitorv for all the competency-based 
individualized instruction modules. 

Tlje general layout of the building ic .-%howTi in I igurc 11. Further information about 
an\ pha.'.c of the dec»ign procedure or m.^re details about any of the inno\ations may be 
obtained by writing to Or. Bro or Or, HudL<ilU 
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Preparing industrial Arts Teachers: A Student's 

Perspective 



I \^oulJ likt to cxprcijo ni> ucv^;, in Iau arta.^. 1 tlunk itiat a iar^^c department ,->hould 
take pride m bein^^lari^e, and thata large departni^nt ean offer it;> otudi-nto greater oppor- 
tunity in a number of areas. 

It appears logi^^al to me that a department gro\Vi> be^^auoc otudent,-> are attracted to 
the program bei.au-.e of qualit\ teacher^, quality programs, and opportunity, A large 
metropolitan area pro viae© a number of edueattonal alterr.ativet>, thuo, a department 
vvouki have to hav^ ;r. ouutanding program toattra».t t>tudentt>, I feel that if a department 
doe> not meet the needb of the student© in today <.ompetitive cdu^^ational market, it wiil 
ceac>e to grovv and \.ould even dt».hne m enrollment, 1 am c>ure everyone has observed 
one professor vvith an overload and another ^Mthout, Large »i2e does not occur by acci- 
dent! 

I personnall) am not a^vare of a ^-mall o^^hool \vhich svould not take the opportunity 
to grow in order to offer the students a better and broader curriculum, 

I have appreciated being able to choose an ad\isor with personal interests very 
Similar to rtiv oi'.n, Thi^ may not be pOi> bible %uth a smaller institution, which may h^ve 
oUi\ one advioor. \t a large school, the otudento may have an opportumtv to make Uoe of 
more elaborate engineering and technology facilities, lean i>ee in a large t>chool a keener 
c>enoe of ^ompetitiveneb^ among otudenti> ao uell ai> faculty. A large department can 
«:ifford to offer •>pe*.iai-intere\->t cla»oes, otu b .i-> ecology and encigy studies, which are 
a growing part of today '.-> high school currivulum, A faculty member oC u iarge depart- 
ment with a Single oubje^^t aiva aoi>ignment can dedicate iuore rej»earch and study to his 
Specific area, offering more depth to the ^'udents. 

My high c>chool uiuubtrial arto experience indicated the import-^rre of studying under 
Individuals who ^verc abreast with the industrial trends, 1 feel that the laiger school 
vvould iiavt, a more versatile faculty and ^juld afford to hire part-time people ftum in- 
dustry. 

1 am student teaching thi» quarter, and anotijer advantage of a large college has be- 
come quite apparent to mc. effort a full-time otudeni teaching oMpervisor can spend 
m finding the u>,.»t a.>»ignment to meet my perw-T.al neeus. In con.iust to th»s situation, 
a smaller cohegv may have tohavttlieu ^udent teaching supervised by a faculty member 
from outside the department who might not aware of the unique eharactcristics of boUi 
the subjeet matUr being prcseiiuU aiid the ^cudent teacher presenting the material, 

I am presently on the job market, and from people 1 have talked with, 1 am convinced 
that 1 made the right deci'-'on ingoing to a c»chool with a iarge industrial arts department, 

Mr, Peterson is o student at Western Wojhtn9ton State College, Beliingham, Washington. 
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Simulation and Gaming: Theory, Practice, 
and Implications 

(\Alchael Dyronfurth 

The purpobe of thio prcbcntatiun i.-^ to counteract the o\velling, borr^ciiat cabual, 
tiJe of enthusiaom fur the technique of simulation. A rvccnt review of our five main 
periodicals, \merican Vocational Journal . Man :)ucRtv. T<.chnolog\ , Journal of Indu&trial 
Teacher F,ducation , Induotrial Education , and bchuul .^hop, ouggcotb otrongl> that, in our 
field at least, .'c art .^nll .uthe acceptance on faith" otagc ao deocribed b> Boocuck and 
Schilu (i968>. We have not >et reached the btage of critical anal^oio or even that of 
cautiouo optimiom. It lo poooible that uncritical adoption of th^, technique will lead to a 
backlash tliat wUl severely hampei ito fuUire devclopnienu Lvidence of thici can be found 
in that little research hao been reported on tiie following problemo of simulation ab iden- 
tified by Stewart (1961), The oenoubneSo of thio problem can be determined by the fact 
that a full 13 years have elapsed since their first publication. 

a) Simulationb may provide misleading representations of the world. 

b) Simulations may discourage originality. 

c) Simulations may ignore qualitative factors in scoring, 

d) Simulations may omit ihe human element. 
Simulations may enhance the danger of literal transfer. 

In order to analyze thcotateoftheart, remembering that we are dealing in an applied 
field, a conbK->tent teri|iinolog> and overview muot be available. Fletcher (I'^TU) cleanly 
pointed out the difficulty icsuUing from this lack: 

There's no agreement aboot which of the mony differences ore the importont ones ond whtch 
are SA^perftctal. before K^a^e research con advonce ropidty, there must be some stipulation of 
o ^et of vortobles that are important and ought to be mvesMcjwtcd. Furthermore, terminology 
IS inconsistent from gome to game. Unttl termmoiog/ iS consistent across gomes, ftndings of 
one gome connot be applied odequateiy or occurotely lo onother (p. 219). 

Since this conoiote-nt interpretation lo necCbsary to analyoK->, a second purpobe of 
thio pr^»,wr*tation will be to mtrodu^e u o>otem model ot simulation and &ome of its perti- 
nent definitions. 

Fmall), to do juotice tothe titleandto the audience, oinet most of you are more likely 
to be develope»& and con.->umcri> ofoimul-itionb^rathtrthan reslarchcrb of the technique), 
a third purpt>&e of this presentation lo to identify ^ome areab for implementation and 
development. 

THE STATE OF THE ART 

Systematic views of simulation > ^ 

Approximately f;ve year^* of tieriodicaks inourfield were reviewed, ab were the AIAA 
conien n.ci^ proceeding© from iMbM to the present. By scanning thcbe artic'f js, it became 
clear that consistent terminology did notexi^st. The article^ deaic witii techniqueb ranging 
from oimulatoro of meciianical oyotcm.., ouch a© an ignition oy.-,tem isimulatK.;, io inbasket 
activity for educational adnaniotrator&. oome aitieleo dealt with games, involving many 
ruleb and a high clement of chance, while many otherb focuoed on ma:3o production acUvi- 
ties. The obbtrved incouoiotency lonotneceb&aiy becau&e models and oyatemb overviewb 
do exi'^t. 

Ihe first major dibtmctionb that we mubt recognize arc th^^ae bct^veen games and 
simulations, Pwelker (1%^^) ubes tiie criterion of reai»;> babe vb. abbtract ba^e to dif- 
ferentiate bet\veen game?* and oimulatumo. Figure 1 provide© graphic ilUiatration of 
Twelker'b dichotomy. According to hK-> definition, simulation^ muat uoe a model drawn 
from reality, while gamcb arc not bO restricted. The dibtinction is further clarified in 
a recent Phi i;)eltn Kappan article by Thiagarajan <1<^74), In this article, the author 
developed a game < called Gamegamt 11/ that teache.^ one to differentiate between simula- 
tionb, games, and inbtructlonal material, figure 2 will illustrate the inain decibion rulcb, 

i'ocusing on bimulation now allocs us to present a paradigm of the technique and 
thuo classify findings and variables in a conr>istent manner, fhe systems view of simu- 
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Figure 1. Sittulatlon and Gciaivs, as adfipted froo Twelk^r (1969) 
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Figure 5. Systooa viow of sioulation 

lation (Dyrenfurth 1973) shoun in Figure 3usesihe conventional notion of inputs-process 
-outputs. The five majk)rs>otem components of program, simulator, mo^^el, participants 
and interaction are also clearly shosvn. Table 1 illustrates some of the variables of each 
component. 
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3. Sfofic - 

4, Humon • 



dynomtc 
• mochine 



Toble 1 

Simulolion componciits and rheir yoriobles 

Inpots 

A, Program 

1, Comple>:lty 5, CompeH tiveness 

2' Pidellly 6. Open - closed model 

3, Linear — branching » 7, Time frome 

4, Presenlafion media 8. Adminhtrator 

B, Simulator 

1. Complexif/ 

2. Fidelity 

C, Participants 

K Age 

2. Sex 

3. Education 

4. Experience 

5. Attitude 

Process 

A, Interaction 
K Rules 

2. Mode 

3. Frequency 

4. importance 



6, Demographic variables 

7, Intelligence 

8, Self image 

9, Sense of control 

10. Motivation 

1 1, Ability to empgthizft 



5, Human — machine mediated 

6, Stochastic — non-stochastic 

7, Degree of involvement 

8, Group effects 



3/! 6 



Outpul 

A. Porlicipanls 

t. Lc'Orning 

2. Atliludo change 

.■ B. Products 

1. Decisions 

2. LettefS, memos, etc. 



ASSESSMENTS OF THE TECHNIQUE 

The revu-«oflucrnmrfwa.sr>.-.spK-nclem«ith..gn-.u many hunches insights guess w 
opinions and impressions a>, to the attnhutes of U.o .simulation technifiue (taken in its, 
S .^-aning Very litUe in the .ay of replicable experimental or nuas.-experimema^ 
oviJence was unearthed. The majority of such evidence, as it does exist, is fo""d " ..tera- 
ture outside of industrial education. Of the fevs introspective .jrticles, Koeninger .ind 
?^avJ ( W3) first summarised the claims generally advanced by the technique s pro- 
ponents. They then went on to ..ay that: '7:00 l"tle ve.scv.rch i. -.vail.a^^^ 
w the validity of these additional assertions (Koeninger and Ward, W\ p 5b). 

Koeninger and Ward's claim i>, easily -substantiated bv inspection of Table 2, which 
reports relindings of a search for experimental, or nuasi-experimcn.al verification of 
smml.tion's effects. Manv gaps and contradictionsareself-evident. furthermore some 
rrthe claim? are mereiv ob^^ imerpretations of the technique's characteristics. 

Toble 2. Sommory of Simulation Research Findings 



Con 



INPUTS 
Progrom 

1. Rcoliim Is enhanced rhroogh 
simulation, (a) 

2. Simulations can present critical 
incidents that may not occur 
whiJe training in the real situa- 
tion, (o) 

3. Simulations can be designed for 
the purpose of conditioning 
certoln behaviors, (a) 

Participants 

Simulator 

PROCESS 

Intcroction 

1, Simulation provides immediate 
feedbooc, (a) 

2, Simulation oUows time com- 
pression (or exponsion) (o) 

3, Simulations oilow safe learning 
without threat of censure or 
bodily horm, (o) 

4, Simulation allows paiticiponts 
to experience the complexities 
of group interaction, (a) 

5, Self-evoluation Is possible 
through simuiotion and im- 
provement is facilitated by 
repetition, (o) 



Self-evident 



Confirmed by the practices of 
NASA and some of our airline 
companies. 



Self-evident 



Self-evident 



Self-evident 



Not for oil simulations; it depends 
on the design. 



Note: censure may, however, be 
implied by the rules 



Fletchci (1970) states that in spite 
of-this scpposcd odvantoge, most 
research Has relied on o single 
gome ploy, thus not reinforcing 
this cloim. 
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Tabf« 2. ^>ommary of simulation research findings, continued 



, Claim 

6, Simulations allow evaluation 
of performances that might in- 
volve longer, (a) 

7. Simulations allow awareneu. of, 
investigation of, and interac- 
tion with all those variables 
comprising realit/, \q) 

OUTPUT 

Participont change 

1, Simulation encourages individ- 
ual involvement and motivation 
toward the simulated activities 
(object jystem). (a) 

2, Simulation facilitates transfer 
from instruction to realit/. (a) 

3, Participants in simulation ex- 
hibit a pr^itive attitude toward 
the learning experience, (a) 



Pro 



Con 



4. Simulations bridge the gop be- 
tween theory and practice, (a) 

5, Simulations provide an etfec- 
t've learning environment, (a) 



Self-evident 



Chf'iryholmes (1966) reported 
confirmation of his hypothesis 
that students participating in 
simulation will reveal more in- 
terest in simulations than in 
iraditional methods. This find- 
ing is also supported by Bell 
(1971), with respect to both 
written and observed behavior, 
and Ross (1968). Sprague et al. 
(1966) reported very favorable 
interpretations of simulation as 
cn "educational experience." 
Dyrenfurth (1973) identified a 
result of simulation was a more 
positive evaluation of the 
technique. 



Baker (1968) found that stu- 
dents taught by simulation 
achieved better than when 
taught by conventional methods 
and also that stuaents taught by 
simulations had greater attitude 
change. According to Wing 
(1968), simulation require; just 
half the time traditional meth- 
ods need to result in equal 
learning. Kersh's (1965) earl- 
ier work also supports this find- 
ing. 



Bell (1971) reported that concepts 
dealing with the objccT'system did 
not change in meoning after simu<* 
lotion. Dyrenfurth (1973) reported 
a similar finding. 



Robinson (1967) found that stu- 
dents reported preferences for 
case studies, yet when observed 
revealed more participation in 
simulations. Dyrenfurth (1973) 
reported a shift in participants' 
views of simulation toword a less 
active and adaptable definition 
as a result of a simulation ex- 
perience. 



Cherryhclmes' (1966) findings 
caused rejection of the hypothesis 
comparing simulation to conven- 
tional techniques that itvdcnti 
learn more facts and retain them 
longer. Cherryholmes (1966) also 
rejected the hypothesis that atti- 
tudes ''re significantly altered. 
Baker (1968) concluded that stu- 
dents taught by simulation had less 
retention than those taught by 
conventional techniques. Wing 
(1968) reported that there was no 
difference from the amount of 
learning resulting from the use of 
traditional methods, Boocock 
(1968 b) reported that there was 
little attitude change after play- 
ing the legislative game. 
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6. OeeiMon-fl-akina A.H^ Che,>yholmcs' (1964) r.nd!n9» .«- 

impfoved. (a) 1"='"' ""^ hypothesis ihol j.mulo- 



tions develop more deci$!oo- 
moking i^ills. 



7. SJmolotions con enHonce self- Boocock (1968 b) ond VIcek 
concept of participants. (1965) bcth r<»por!ed portlcl- 

^Colemort 1966) por.ti' jncreose Ja stU-confi- 



dence. 

8. Simulation provides experience. Self vident 
(Deacon 1961) 

(a) Sgmmort^ea in Kocningcr ond Ward (1973). 

Ihc lack of con>isu-nt tcrminoiogv undoubtedly ^ontrtbuK> to ^omc of the contradictor)' 
nndingi. about the cffectivcncs> of the technique. Clearly, there is room for more re- 
search and >ome )j;reater cauaon in the adoption of the tcchntque. 

IMPLICATIONS FOR INDUSTRIAL EDUCATION 

1. There IS a need for re>earch. >pecifK to our field, in\\•^t^gat^n^ the technique's 

2. ihere |h a need tor con>cioii> adoptu»n ot" a <.on>ustent model of simulation and m- 
crea>ed contnd over ihe important variables. 

S. Kenearch -Ujiiiest^ that \\e >houldtakepam.stou>e a .nlmulatian through several cyc.es 
to reinforce the learning experience, bingle iterations are not enough. 

4. The questii^n of fideht> (verisimilitude^ nut re.solved. Our field tends to belie vv the 
"identical element*' notion that .>ugge^t> the more the realism, the greater learning. 
Mmulatlon can test this hvpoUiesis and probably can even answer some of our concerns 
about equipping our lalK»ratories. . 

s The mo^t prevalent use of emulation in our field is the mass production activity. In 
' terms of Figures I and \ and thefinding> reported in Table 2. it seems that this tech- 
mque could be improved by: . 

a. The inclu>ion of a systematic model of industrial variables and relationship^ 
abstracted from the real world. 

b. Ihc pl-^ving of the activity through several iterations. . , i 

c The use of studem activity anc» results a> inputs to a computer-manlpulati?u model. 
This would give the effect of a much greater enterprise and the consequent more 
crucial deci*^ions. , . . , 

d. The combination of several mmi-simulatlon> into a comprehensive model. 
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Psychomotor Skills with 
the Portable Video-Tape Recorder 

G. Barry Ellis 

Psychomotor is not just anoilier fanc> name for movement, it has a specific meaning 
tiiat is, of great import to industrial arts, educators. Posner (1972; states that the ordinary 
definition of skill is typicall> confined to motor activities. A psychomotor skill is a co- 
ordinated action that require^ thought tocontrol theprecii,e movements of the hand (tllis, 
10 3). \s industrial cducatort,, one of our prime concerns is that the student will gaths r 
skills as well as process from the training. One of the ideaia of vocational/industrial 
education is to impart skills to students in a way that will preserve the idea of the old 
world craftsman, who will sacrifice compensation m favor of quality. It has become 
apparent that this should be one of the major areas of emphasis in teaching. 

Pesearchers in motor activity (psychologists) and concerned I. A, people have tried 
to find solutions to this training dilemma. Historically, mstructors have simply shown 
the class how it is to be done with a demonstration. Tl.is method has failed, is failing, 
and will continue to fail ro teach motor skills well. One to one (teacher to pupil) is the 
optimum condition, but rarely i.-. a teacherableto giv^ mdividual attention precisely when 
needed. Fllis (1^"^) tried toshowont method, pictorially representing motor skiU mov<»- 
ment with black 'white sequenced pictures. The student would be able to study the prints 
to see each element of the movement and thus know how to perform him herself. One 
problem, however, is that to show truly hou an action is to take place, Ui'ere must be a 
movement, be it real, implied, or simulated. 

For years commercial film companies have produced films to try to fill this role. 
Those films, bothJuU length (20-45min.>orsingle concept ^3-6 mm.; have been hampered 
by the realistic problem that tht film r ubtmeet a wide audience to be profitable and thus 
loses Its singleness of purpose. Kiley in a research project to find out if SSCLF 

(SiK^nt Single Concept Loop Films; aiilod to die teaching of rnanipulative skills, concluded 
tJiat ...SSCLF. ,.is an efficLnt and effective method o presenting psychomotor skill 
information in all skill areas." 

The portable video-tape recorder is die simplest, fastest, and cheapest meUiod to 
present psychomotor information. A convincing review of some wonderful uses of the 
portable video-tape recorder may be .^ten in ^ork by Elliot and Markham (1970). Donald 

326 



330 



U Mariow {1^774) .sratc.s, in an c-ariy vidw-tapmg *es>Mon, that as he instructed the stu- 
dents, another student taped it. 

The first problem that ii> usually mentioned is, ** I don't know how to operate the 
video equipment." 

Elliot and Markham (1970) explain: 

In the post, all television equipment wcs considered to be jo complex that It could be used by 
focolty only when cccompcmed by o qualified operator. H»^wevef, the simplicity of the 
portable video-tcpe recorders ... end its proven styrdiness has allowed the... (schools) - 
to give each user o bnef training session m operating the onit. Once a faculty member or 
designated student is trained, the porta-pcck can be borrowed by the person without question 
for operation in the college clossroom. 

The machine is nothing more than a tape recorder that receives information from a 
camera instead of a mii^rophonc. AllthccontiuU un tht common units (Sony, Akal, Pana- 
sonic, Ampex; are exacti> the sam^r do a reel- to- reel audio-tape recorder. In fact, the 
industry- has advanced to the point of a»mg video s-ao^ettei* which are almost exactly the 
same size, weight, and i>hape ji, the audio i,tcreo cartridge. All the portable video equip- 
ment thus far is black and white recording. However, color is onl> important if it will 
add in some way to cianfy the ini?truction given. As psychomotor skills have to do with 
action/ movement, color wiii not add a grt;at deal and is an expensive luxur> to the case 
at hand. 

Before dii>cus:>ing the specifics of how to use the equipment, one should first talk 
about advantages and/or disadvantages. 

ADVANTAGES 

1. .There is no processing cost involved. 

2. Anyone can operate the equipment. 

3. Mistakes may be simply retaken as on an audio tape. 

4. Material may be viewed in a lighted room. 

5. Borfi audio and video are recorded together, 

6. The equipment may be moved to any location for shooting, 

7. Lights used are standard photographic equipment. 

8. All material may be instantly replayed to check content and quality. 

0. Tapes are cheap compared to sound motion picture film. 

DISADVANTAGES 

1. Tapes are not completely permanent. 

2. Each copy of the original is of decreased quality. 

3. Sound dubbing and special effects are technically very difficult. 

4. P.V.r.R. equipment is expensive ^extremely cheap to use if already owned by 
institution) 

5. AU adjustments to equipment v<-alibration, etc.) require trained service nelp. 
I have "laid the cards on the table;" let's now talk about use. 

Marlow (ly74; shows an example of the P.V.T.R. being used to shoot a classroom 
demonstration. The tape may have two good uses when completed. lirst, any student 
desiring Uie demonstration infonriation may view the tape when he/she needs it. Second, 
the tape may be used for thoi>e studenti> who mi:>*ed the class demonstration and require 
the information. Baker {197^), in a research study, concluded that P. V.T.K. would be 
excellent for shooting a tape of the student performing a psychomotor skill and allowing 
the student to view himself, either by slow motion or normal speed, to detect serious 
manipulative errors which, when corrected, would greatly improve performance. 

It now seems appropriate lo present a case study of shooting a psychomotor tape for 
increased instructional effectiveness. , 

Many students have traumatic difficulties with skew-cutting on a spindle turning 
project The lathe wiU be set up fox*the demonstration as if it were to be shown to the 
entire cla^-. The camera is mounted on a standard 35mm tripod with the tape recorder 
sitting on the cart close by. The cameraman (student, teacher, etc.) then aeks the teacher 
to go through the process as it will be/Jone. The teacher shows the skill and talks about 
it as it IS executed. (Lightscanbe usedvjjut if the room is well lit, that will be sufficient.) 
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EXAMPLES of SPECIFIC PSYCHOMOTOR SKILLS in 
the SEVERAL AREAS of INDUSTRIAL ARTS 



3y 



G.Barry Ellis, M.IE. 
Docrorol Fellow 
Unlversiry of Urch 
Sair Lake C\ty, Urah 



The following are some examples of psychomoiof skills in rhe 
many different arcai of industrial arts. They are nor all at the seme 
level of complexity, bur eoch requires some form of psychomoror 
acrion ro complere rhcm. 

Area One — Aurcmorive and rhe Mechanical Arrs 
. -piecing rhe nur on a srud 
-guiding a connecring rod ooro a foumol 
-posJrioning rhe disrriburor so rhar rhe roror is pomrmg roword 
number one cooracr on rhe disrribu:or cap 
-using a rorar/-rype wheel balancing appororus 
-guiding a spline inro o splined shofr 
-resting valve guide cleorcnce 

-conrrolling rhe er.gine speed while warching rhe scope in dyno tesring 
-using rhe torque wrench 
-narrowing a volve seor vlujoWy 

Area Two -^The Weldi ng Arts 

-adjusring rhe rip on rhe welding rorch 
-decning rhe rip 
' -adjusting rhe ore lengrh while crc welding 
-cd[uiring rhe arc widrh while arc welding 
i -adjusring rhe crc angle while welding 

- -odjusring rhe arc rravel speed while arc welding 

Areo Three — The MeraUworking Arrs 
'a. mochine shop 
! -drilling a hole 
J -free-hond curring on rhe bond*saw 

-placing rhe drill in fhe cenrer-punch mark 
ro drill 

-manipularing rhe vorious feeds on rhe lorhe ro 
adjust ro cur 
-draw filling ro o line 
-free-hcnd bending of ?ron, ere. 
ib. foundry 

-removing rhe original form from the sand 
-repairing rhe sond mold 
-dusring our rhe sond mold before closing 
-closing rhe flosk 

A rea Four — The Graphic Arrs 
-feeding rhe lerrcr-prcs^ 
-hond-serring rype 
-developing a plore 
-silk screen prinring 
-oir brush arrwoik 

-vorious parrs of rhe etching procesj 
Areo Five — jjc Plosric Arrs 




-mosr hond welding operorions 
-cdjusring rhe becd heighr 
-odjusrina rhe bead M'.dih 
-free-handing rhe curring of a circle wirh a 
rorch 



sheer-fflctol 

-ffloking a 90^ bend on rhe hond broke 
-following 0 line with rhe hond/power sheor 
-making a burr on rhe end of a cylinder 
-scribing line in rhe remplare 
-bending over a Pirrsburgh lock wirh rhe power 
machine 

-lining up rhe cenrer of rhe punch wirh mark 



-hond rooling for rhcrmo-forming 
-Curring our shopes in matre or cloth fibre gloss 
-bending plastic to desired angle with heat 
-hot air welding of thcrmo-plajtics 



-dipping fromes in pidstisol coating 
-plaster forming of molds 
-infernal carving of piastic 
-hand shaping of heafcd plastic sheet 



These are but a few ideas thot can help you generate ideas of your own about specific skills you would 
iiKe to reoch using the portoble vidco-tope recorder. 




rhe ttMchcr hoM> up a t.ird cuntainmg the <itleoi the MW, and the camera views 
the card for five to eight y>vKond>, The camera then moves to the operation area. The 
teacher introduces the ^klU i>\ .siiouini* and explaining the movement; then he slowly does 
It xvith the P.V.T.H. recording the infurmation. After the fir^t shooting, the cameraman 
'and the teacher both view, the results of the fir St 'take" inMde the camera to decide whether 
t*^ retake it or use it a:? ii?. 

SOME TECHNICAL INFORMATION 

1. To start recorder, push play and record buttons at the same lime. 

2. The reels will not turn unle'^^s the trigger on ae camera is pulled. 

3. rhe cameraman will i>ee a red light inside the camera, indicating thai it is re- 
cording. 

4. The sound is recorded automatically with no extra adjustments other than turning 
the volume up half way. . 

\ All focusing n^usi be done with the player m record position, but the trigger need 
NOT be pulled. This allows check:^ for a good set-up. 

6. Don't be afraid to experiment and re- record over original exrors. 

To supplement die above material, three worki> have been dune that will assist in 
understanding television tape recording, being famdiar «ith literature, and ordering the 
pre^ientation. McCabe (l^Tl) wrote a d>'namic and timely paper of the history of video 
lape. ITiis background material will be helpful to understand some theory behind video 
recording. I.llis ( 1^7 h wrote a taxonomy, part of which offered a list of references to 
do with television and video-tape recording in industrial education. Harrow (1972) con- 
tributes a book, ' A Taxonomy of thePsychomotor Domain," in which a chapter is devoted 
to a comprehensive review of literature. j , - 

It IS an impossible task to explain in words how this procedure may be used. It is, 
Iherefore, the challenge of the reader to beg, borrow, or steal a poi'table video-tape re- 
corder and simpiv become familiar with it. As the ease of operation becomes apparent, 
the many uses will be seen, one of which is the visual demonstration of the psychomotor 
domain to better teach manipulative skiLl2>. 
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Curricular Materials Available Through 
the Community College of the Air Force 

Rlchord'N. Culbertson 



I o ^^^,>^"^^^^^^^ates Air Force is a sizeable community. We number slightly over 
I . million, and with this large number comes a tremeniious training responsibility as 
our personnel develop and maintain those skills necessary to do the job. Responsibility 
for mo^r of the tecnnical education rests with the Air Training Command, of which we at 
Uie Community College of the Air Force area part. We have five major schools conduct- 
ing this technical education, located in Illinois, Colorado, Texas, and Mississippi 
- Last year our schools graduated 340,000 students, lending credence to our claim, 
mVnv i"'"'"^ ^' u'^"" schools include courses spanning 

njany occupational areas such as electronics, medical services, auto mechanics, adminis- 
tration, carpentry, electrical lineman, and many others. We have developed materials 
in support of all this training, and believe the> would provide a tremendous resource for 
the civilian sector. 

A^r ^^^^ ^''^ h^^^ ^^^^^ °" instructional system concept described in 

riZV\n 'r^h. f J^"" f ^^'-'^^^ h^Sins by methodically gathering task 

data in the form of job inventories, fducation and training requirements are then defined 
on the basis of such inventories. Next, performance-based objectives and criterion 
Jnnn h^''^^''i Instructional materials are then planned, developed, and validated, 
^e sys^^ evaluation, fhis closes the loop and provides input for further refinement of 

fh. ^"^Jf^"^i"g objectives are behaviorally stated -ihat is, we specify exactly vvhat 
the sajdent mu.st do to demonstrate master> of the training. This is probably the most 
critical step m shaping the instructional program. The objectives are converted to cri- 
terion test items, and course materials are then developed to enable the learner to achieve 
expected results. 

Since these courses were developed using tax monies, the Air Force has directed us 
to share materials and instructional technology with civilian educators. In this way we 
are attempting to return a resource to the nation. 
. , ""'^"^l questions arise regarding relevance of these Air Force techniques and mate- 
rials to civilian educators, and 1 will review the more common ones. 

First, can \ir Force instructional materials Se transferred to ci 'ilian schools? 
Not only ran they be, theyhave been adapted for use in civilian schools. The Utah Project - 
conducted by the -\erospace education Foundation and Battelle Memorial Institute, was 
one of the first steps in proving the compatibility and value of Air Force materials in 
post-secondary education. The project objective was to obtain, field test, and evaluate 
certain Air Force courses in a civilian education environment. Although bits and pieces 
ot such programs had been tes:ed before, there had never been scientifically-designed 
evaluation by an independent research organization -one which could structure the pro- 
gram and assess the results. * 

For example, QO hours of the Air Force Clecuonics Principles Course was tested 
in schools throughout Utah. \ lO-hour segment of the Air Force Medical Service Special- 
ist Course w^s tested at Utah Tech (Salt Lake City), and the wheels and brakes ^rtion 
of the \ircraft Mechanics course, a 60-hour block, was introduced at Utah State 

\nother question: Would the materials be accepted byjthe students? Results of the 
Utah Project indicate that both students and teachers .prefer using materials based on the 
instructional system philosophy. 

And still another: Mow effective would these materials be? In tlie Air Force, we 
nave found that the use of criterion- referenced mstruction results in improved student 
performance and retention. In fact, wc have experienced an average reduction in traininc 
time of about one third, with no loss in student effectiveness. 

\s a result of the Utah experience, we find numerous additional questions arising con- 
cerning Air Force curricular materials. First, "What curricular materials does the 
Air Force have to offer? 

As indicated earlier, we have, in the Air Training Command, courses spanning many 
occupaticnal areas. Our technical training centers develop curricular materials .n 
electronics, medical services, aircraft maintenance, and welding, to name just a few 
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INDEX TO THE 
of U.S. Air Force Vocational-Techmcat 

( Pre rcjgji sire Ccwrsei ^ 
1 Aircraft Mainterwoce'Fgn<Jo«ncnloli 
J Maintenance Electronic* 
I Medical Service Fondamenrali 
Standardized Electronic Principtei^ 

Administrotion 
I Administrative CleHc** 

Clerk Typist** 
t Postal Clerk 
' Statisticol Clerk** 

! Aircraft Maintenance 

'|A«icroft Engine Mechanic (Reciprocating)** 
j Aircraft Ground Equipment Repairman** 

Aircraft Mechanic (Reciprocating Engine Aircraft)* 

Apprentice Aircraft Electrician** 

Apprentice Aircraft PneudrauUc Repairman** 

Jet Aircraft Engine Mechanic** 

Jet Aircraft Mechanic*** 

Oxygen System Specialist** 
i Propeller Repairman** 

1 Audio Visual 

IMotion Picture Laboratory Technician 
Photographer (Still) 
Photo Laboratory Technician 

Avionics Systems 



INVENTORY 

Courses Applicable to Civilian Use 

1 1 ec t ron^cSyst ems Corn muni cat ions 

A»rcrait Electronic Navigotion Equipment Repairmo.i** 

Aircroft Radio Repaim)an** 

Flight Facilities Equipment Repairman** 

Radio Communications Equipment Installer/Repairmen** 

Radio Relay Equipment Repairman** 

Fabric^ Lcother ^ and Rubber 

Fobric^ Leother and Rubber Products Repairman** 

F ire Protection 

Basic Fireman and Crash Firefighter** 

Intricate Equipm ent N\ointenance 

Photographic Equipment Maintenance Specialist** 



Precision Meosoring Equipment Specialist** 

Ecologicol Civil Engineering 

Entomology Specialist* ** 

Water and Waste Processing Specialist* 

Electrical Civil Engineering 



Apprentice Electrical Lineman** 
Apprentice Electrician** 

Refrigeration and Air Conditioning Specialist** 
Electro-Mechonico l Civil Engineering 



Small Plant Power Production Specialist** 
Mechanical Civil E ngineering 



Heating System Installer/Repairman** 
Structural Civil Engineering 



Apprentice Carpenter* 
Apprentice Mason** 
Apprentice Plumber** 

Construction Equipment/Operation Specialist* 
Pavement Maintenance Specialist** 
Protective Coating Specialist** 
Structural Engineering Assistant** 

Data Systems 



Compyrer Programmer** 

Data Processing Machine Operator** 

Dental Services 



Monoqement Analysis 
Management Analysis Cler*;** 

Medic al Services 
Assistant Radiology Technician** 
Cardiopulmonary Laboratory Technician"* 
Dietetic Assistant 

Electroencephalagrcphic Specialist** 
Food Inspector* 

Medical Equipment Repairman* ** 
Medical Laboratory Assistant** 
Medical Office Clerk 
Medicol Supply Clerk 
Mental Health Specialist* 
Nurse's Aide 
Optometry Specialist* 
Pharmaceutical Assistant/Technician** 
Physical Th'?rapy Aide** 
Physician's Assistant* 
Preventive Medicine Specialist** 
Surgical Assistant 

Metolworking 

AUcraft Corrosion Controf Specialist** 
Airframe Structural Repairman** 
Apprentice Machinist 
High-Reliability Soldercr 
Metals Processing Specialist** 
Non-Oestfuctivc Inspection Technician* 

Procurement 
Procurement Clerk 

Supply 

Slock Clerk 

Vehicle Mgin t cnancc 
Automobile/Truck Mechanic** 
Body and Fender Repairman** 
Heavy Vehicle Repairman** 

Weather 

Weather Observer** 



Wire Communications Systems Maintenance 
Apprentice Comf^unications Lineman** 
Assistant Telephone Installer and Rcpairmcr.* 
Cable Splicer** 

Telephone Switching Equipment Repairman** 
"New and Emerging" Occupations ** '^Expanding" Occupat^kxn^ 



Dental Assistant** 
Dental Laboratory Technician** 

Education a nd Training 
Technicol V/ritcr** 



331- 




1> 



\ 



'^^^^^'"^'f'Y,^'^'''-'^^^^^^^^ of tiK- Linitod Mates Office 

ago in ah.ch S2 .\ir Force courses 
"vX^Lt - vvetv ulemitR-J >w Having direct applicability to the civilian sector. 
\nother -,ucstion:^-||o« should the rcQucMer ask for them W e can best identify 
nfZM ", ''^'^r ^■PP'^P'-'-"^ '° "^^-J- ^^hen these needs are .tatcd n terms 

\ir performance. When you have performance-ba.c-d objectives and dLTre 

Vir I-orce curncular materials, include these objectives in vour request. Send the re- 
ques to Community College of the Vir Force I XC.Stop 28, Randolph AFB Texas 78148 
llou does the Community College of th. Mr FoL- lespond to this ^eque.sP U<in 
m^t^ol-'t^H' ""'T'^ your objectives with our cour.e documents to see Xch pr n^^d 
material, we have which may be of help. Let's revie^^ a typical plan of instruction. 




CH ■HckMl 



t mt v ^ mt^r ■Ill 




A plan of instruction such as the one shown is developed for each course in Air 
tr.,nr/r \' P''^"'^^ "^^aviors required of the student, shows the maxLum 

ns ™cfor I -'''^rT'''.''''' T'"""'"""'' training equipment, etc., uhich T 

Hibtructor ha« at his disposal in preparing the students for attaming the desired obiec- 

vhS; mav .^>' 7"'P;^""g y°"'-°.''J<^«ives with our.s, «e can pinpoint printed materials 
«hicli may be of help. l or obvious reasons, «e cannot provide slides, tapes, film, or 
,? .'l "^rhlT ''•'.T'' ' ""8''' "'^-""O". however, that many of the films 

Trie rn !T from the National Audiovisual Center, National Archives and Kecor^s 
btrvict, Cieneral Services Administration, Washington, DC. 20409 

Our objectives are stated in behavioral, measurable terms, and the more cener-"- 
your objectives are stated, tlie more trouble ^.e have in matching our mat<^r.ais ^uh 
I r .-.'IT. ,•. " f"": ^'"'"<'''i" materiaKs at tlie Community College of the 

^ir Force. However, we do advise the appropriate technical education center of your 
need.->, requesting them to mail ttie materials directly to you 

\nother typical question: What v.ill these materials cost? Air Force materials cost 
les.s than you might imagine. If you repre-^ent an agency of a national, state, or municipal 
government (a non-profit school, tor .xample,, you are entitled to one copy of selected 
matenaN without cost. These materials were developed at the taxpayers' expense and 
you are not asked to pay again. On the other hand, if you represent a profit-making or- 
gani/atioii, the very nominal fee is two dollarsper request and one cent per printed page. 

L.. Colonel Colbertson !s Chief, Uoisoo Divijioo, Ccmmun.ly College of me Air Force, Rondolph AFB 
Son Anlonio, Tcxos, . 




New Ways to Teaching Aids 

Lewis Canaday 



Firs»t of ali, Mux ^to %\cn»uanb> 'teauiung aids^" Probabl) none of uj, could imagine 
an iRdUdtrial artb tt-a^her \Mthv>ut tca^hmg aid&, but could we define, on the spur of the 
monient, exactly %shat sse nttan Ju&t to gti our ihink»ng headed dosvxi tht right track, let 
Uj? try a definition or tuo. 

\\q think of a teaching aid a& an adjunct to training or teaching. Thio could include 
ever\' piece of equipment in a school c.hup,of wouroc, but what %sc arc thinking of jubi now 
are those aids that are dei^igned and constructed for a specific teaching bituation. 

\\g should not confute thebc aidi> with a method or a technique. They are not. They 
are things. They may be three-dimenv>ional or two-dimensional, but they are material — 
they can be seen and touched. 

They take the form^ of models, mock-upb, cut-awayb, charts, transparencies, and 
othfcr;>. are talking about deviccv-> lo facilitate instruction. Tlie history of these aids 
or devices goes bawk as far as the r*,curdcd iustory of man himself. In fact, one of the 
very earliest examples recorded is the tjld Testament Bible story, familiar to Christians 
everywhere, of the sacrificial system, \here the lamb was kiiied to portray the eventual 
death of the Christ. This was a teaching aid. 

But again, wt are thinking here of the teacher-buih, student-built, or industry- built 
hands-on kind of d^^vice Co aid students to learn. That they work, we scarcely need to 
argue, 

Uur e.xp. iencc with teaching aids is that very often a good device will enable the 
teactier to get acro-^ to the students m a few .^^.inute-s an idea or an understanding or a 
concept that otherwise might take an hour or so of talking — and might not even then be 
entirely dear I'j the student. \ou have all experienced thio, W* are told that students 
attain as much as 85>^, of their knowledge through the sense of sight. 

We Will be constantly faced with a greater need to speed up and improve our teaching, 
career education is booming, We have been hearing about that, and we will be hearing 




Lorry Johnson runs preljmmary check on his Senior Problem, a double-wheel point light source filter 
chonger which hongs on ceiling ond is conr rolled from box on wall. 
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rina! balance adju&ted on needle for giont vrfoll-fnodel VOM meter by Gerald Whitehead. Meter tan 
be set end held at any position hy teacher from remote control desk unit. 



more. We will need mure tLaching <udi> to oimphf) the moic complex technology we will 
be teaching. 

So how (ki wc- Jolt? The tcachtfft of the IXpartment of Indubtrial Lducation and Tech- 
no log> at Walla Walla College bchevc the o>&tem they have been Ubing for a number of 
years destivci> conoidc ration. Although wCve termed it new, jt ib not exactly new. It 
has been iiuggusted by *al writer» down through the years that btudentb build teaching 
aids. Maybe i>omc of you arc doing the bJmt thing we are. If you are not, we think you 
will want to consider it. 

The concept, briefly, that each otudcnt, before he graduateb, mubt complete what 
we call a Senior Problem — which amount.^ to producing »ome kind if teaching aid, re- 
search project, or equipment. Me gets one quarter-hour credit for tliis. 

Two objectiveb are fulfilled by this plan. The first ib that it giveb the graduating 
otudent the opportunity to demon»tiate hi& probkm-isolvingability, hi.-, knowledge of toolb, 
materialb, and proce».>eo. The occondiathatit leaver the school with a valuable teaching 
aid, paper, or piece of equipment that it would otherwise never have. 

I acti such project carries the name and year of graduation of the btudent. It is a sort 
of memorial that he lc<ivt j. bttund. Generally, he tries to put coiibiderable fine&»e into 
it. And ^\e try to have each project be c^ufficientlv i»elf-explanatory that .t can stand by 
itself, even with no tea*. her there, anj btilJ get ito point across. This cannot be done, of 
course, in every case. 

I>iring the fifteen or more ycarb we have been uoing this, we have gradually worked 
out the detaiks to M)mcthing like thi^. The bulletin or catalog hstb the course, with tlie 
dcbcription spying, m part, "satij^factory completionofthib course conbtituteb the depart- 
ment comprehensive requircmentfor the A.^vMKiateorBachelor'bdegree with an Indubtrial 
Education and Technoiugy major.' *Ve »ee to it that each senior i^nowa he mubt complete 
this before graduation. 

The .student 4.hoObes the project, c>om«.timeb several quarterb tihead. He does this 
in coUbultation witli the teacher who will eventually get the mobt Ube from it, and who will 
supervise the .-student during it* coUbtructiun. Ue may talk with several teachers before 
he decides which he wants to do. 
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Ihe student then fiiLs out a prupt)i,al form that %vt have designed over several years* 
time, explaining what ht- pnjpo.scft to dt>, and ht>%v he expects to do it. This form comes 
before the staff m nictating, where it i^ usually accepted but from where it may be sent 
back for rcusion. 

When the job is compiett^, the student '*makeb a date" with the staff for a presenta- 
tion time and personally presents the project, explaining it does, hosv it does it, arJ 
any particular problem^ he encountered. After opportunity for the teachers to ask^^s- 
tions, the student dismibbCd, and the t>taff proceeds to assign a grade to the student's 
work, using a point-system grading chart developed over the years. 

Now I think I can guess the next question that it> coming up in your mind. You are 
wondering where we keep all the^e thingb. That it> a good question -and it becomes n 
better question ^or a worbe one; every year. V\e occupy an old, temporary building any- 
way, and space is at a premium. But, fortunately, a few years ago we were able to re- 
model and gam a bmall room near our front door and next to our department library that 
we could use Just for thib. It hab cabinetb and shelves around the ^a\U, but is now filled 
nearly to the limit with teaching aids. It hab become quite a favorite place to take visitorf. 

Many of liie deviceb are kept in the beparate laboratories - especially the ones that 
are frequently ubed there. Nearly half of them, I suppose, are stored in this way. We 
hope to have a new budding bome of thebe dayb, and we have planned into it a teaching 
materials center or centers to care for the be things. We think it is well worth it. 

It definitely is a benefit to the student. It provides a learning situation he would not 
otherwise have. It benefits the teacher - I bUbpect we would not know how to teach with- 
out some of these aidb. Anditbenefitb the deparnnent, not only by speeding up the learn- 
ing procebb and increabing the material we can <over in our courses, but by increasing 
student and visitor interest. These teaching aids have become a drawing card. 

We know this plan will work on the college and university level. We think there 
should be no reason why it could not be worked on the secondary school level as well. 
Why not/ \ou could not require it of every student, but who does not have students who 
are so superior that he has a very hard time keeping them challenged and busy? Why not 
take these students in as your "special helpers** and let them build teaching aids? You 
can*t get them all done yourself, they will learn from it and enjoy doing it, and you will 
get some real help. ' . 

We even think there are teaching aids simple enough to make that elementary school- 
ers can build them where such courses are taught on the grade-school level - and there 
are going to be more and moreofthese courseb taught, you can be sure. Think about Itr- 
w'hat better teaching situation could you find than for the faster students to be n.akirig 
devices to help the slower students to understand' And how much better could you care 
for the problem of "individual differences" dian that? 

I have long felt that the industrial arts teacher had it made when it came to taking 
care of individual differences among his students. He can assign the slow student to a 
simple project and the fast student to a complicated one, and both can be challenged and 
both have a success experience. This works all the way up through college - at least it 
does for me in the area that I teach. 



Mr. Canada/ i$ an Associole Professor of industrial Education and Technology oo the faculty of 
Walla College, College Place, Washington, 



Transportation 



Fuels — Man and His Vehicles 

Louto Melo 



5mct. ch^ intruJuctiun of tht hur.sclo.^ vchicit. nearly 2UU >c a r.s agu, aian luus a t- 
ttmptcJ to rc.M>Ivt nian> rdutcJ vehicle cni;in^. dnd futl prubluiic. Tin. fifvSt vehicle 
a ;*uUJ-fut.l<. J <..\tt mal-iK»^^t. J .>ua»n-piopt. UcU int.».hani.sm that, Junng the fv>llovung 
Century, cvolwd into a more efficient liqmJ-fueleJ -.v>teni. 

ily the latter part ol tht. l^tii ccntur>, the ckctric and internal combustion gasohne- 
pt>svcreJ vc'hiclc»> vvtre introdutJ anJ, a» a result, vehicle entr^v problems reached a 
nev^ le\tl ot *.oiiipk.\it\. B> i92U, .■>onK M\iy >car,-> after it^ introduction, the internal 
combustion engine dominated the overland transportation field. 

rhK-» paper AiU >trut. to present sonic of the iiia>)r vehieles' operational variables 
and tht fuels oxidation probienK-> that the v present. No atteinpt a ill be made to discuss 
highl) ,>>peciali7ed fu*. 1 blends dec>igne\i for modified en^jines or futurt vehicle designs. 

EXTERNAL AND INTERNAL COMBUSTION 

I he maior vehicle encrg\ s>^^ten^^ have been eategori^ed as e.xterrial and internal 
vumbustion. In both ca^ s, th^. requii<.dh^.atent r^;) is generated b> ignition and oxidation 
of raw material, 

I xternal l <)mb u. ^tion 

< oiiibu^tion of solid or liquid fuels to generate steim to: 

1, operate the engine and deliver required pc'^er 

2. dnvt electric turbines, thus generating electricity used to charge batteries that 
Will ultimately operatt electric motors-* to pr ivid^^ the powe r to propel the vehicle. 

Internal Combustion 

Liquid or gaseouo fuels flight oiU, gasoline, and bottled gases> directly used in a 
combustion chamber ^2 strokes, 4 strokes, or jet turbine/ and directly transforming 
the expanding heat energy into a mechanical for^^e that vmU propel the vehicle. 

FUEL CONSUMPTION AND EFFICIENCY 

iome of our most recent studies indicate that fuei."> from petroleum crudes account 
for ^^by^, of the energy used by the US mJlion I transporting ve-hicles. Quantitatively 
opeaking, this ainounted to approximately billion gallons in i97CJ j^nd is expected to 
reach 140 billion gallons by 1 ^hS, Ui.-> estimated that over two-third& of this fuel is used 
by passenger caro. Moreover, while nationally all fuel-using equipment has been rated 
at 5u,,v efficiency, the intem*U combustion engine vehicles art. still only averaging 2 5'j!J„ 
I his low level of fuel thernio*effi^^Kncy adds to the nation's transpiutation fuel consump- 
tion and pollution problems. 

^^hile some of tLcse looses, sucli as meehanical friction and temperature control, 
ar^. unavoidable, oiJiers, sUch as 'Kjwer to wurk-load balance, varying mechanical load- 
ing, p<.jwer ineffieiencies, inaecuratt. meteiing ."systems, incomplete combustion, poor 
fuel vapi<ri7ation, improper fuel stKctionor utilisation, and t>thers art. operational vari- 
ables and realities and should continually be subjected to eareful educational revievfc 
and 'or classroom study. 

FUEL'S OPERATIONAL VARIABLES 

Ihe lutomotivt e-ducator vannot adequately di-^NCuss engmt performance with his 
stui'cnis if he does not fir^t understand the fuel's operational variables, 

Understanding the scientific princtt*ies of combustion is only a small p<irt of the total 
combustion cycle problem. Ihe chemist may identify tht combustion or burning of 
hydrocarbon fuels as a form of rapid oxidation uhidi mav bt vie^ved as follows. 

Hydrocarbon + Oxygen from = Carbon Dioxide + Water + Heat Energy 
fucU air gas vapor to do wotk 
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For example, if man <oM Jivtlup futl-a»ing engincb that would ahsayb meter to the 
combustion chamber, unJt r all r.itmg vtmdition.-^, a chemically balanced air-fuel ratio 
(14." to n that, in turn, v\ouU ga.-»lfv and thuruughl> diffu.se with the air .stream, thus 
assuring complete combustion, tht exhaust product from such engmes would be only 
carbon dioxide (CO2) gas and pure water (M20^ To accomplish this, refineries would 
have to provide vehicle owTitrs with a high-performance fuel free of impurities ur modi- 
fier:? of any kind. If this wtre possible, Americans \\uuld only have to concern them- 
$cWi:s with the power requiru.icnts and ph>Mcal flow uf vehicles, and the air pollution 
problem vould only involve a .-stud) and control of mtrug*-n oxide compounds. 

To further understand engine fuels, aomt of the niajor variables that affect the per- 
formance of a typical gasohne engine are listed below; 

1. The engine's fuel and air de'^^^ery system, incorporating the carburetor and intake manifold, 
have not been perfected to totally meter and gasify exact air-to-fuel ratios curing all en- 
gine ccceleroting periods. Most often, sudden acceleroSon momentanly delivers more 
liquid fuel thon the engine can effectively gasify and oxidize. 

2. Operating iemperatgres of engines present additional variables. Cold engines cannot gen 
erote the iiecessory heat to gosify all the atomized fuel delivered by the carburetor. 

3. Liquid fuels, e/en though atomized, do not totally aiffuse readily with the air stream, thcs 
hompering cniform and complete oxidation of the air-!uel charge. The high hydrocarbon- 
low oxygen /.ones cannot totally oxidize, and thus emit unburnt hydrocarbon molecules 
and/c carbof> monoxide as part of the exhaust gas. 

4. Some of the lorgcr non-gasslfied liquid fuel poiticles will flow through the engine's power 
System ond be exhai,sted as unused hydrocarbon molecu'es (CH) or partially oxidized mole- 
cules (CO). 

5. The density of the air-fuel charge will fluctuate greatly o> engine power demands are in- 
creased or decreased. Highest combustion chomber air-fuel deoiities are readied during 
open throttle periods under lood, while lowest densities exist during low engine load de- 
mands or decelerating periods. 

6. Chonging borometric pressures end humidity also effect air-fuel ratios. 

7. The fuel's flame, or burning time span, during engine operation, is not unifom. All other 
variables being equal, high-density alr-fuel charges bum more rapidly than low-density 
charges. 

8. Gaseous fuels exhibit v<sfy high molecular mobility, ond therefore would readily diffuse 
with a proportionally metered olr stream on its way to thu combustion chanber. These 
promote much more uniform oxidation (burning) of the gaseous hydrocarbon fuels and are 
identified as our cleanest burning fuels. 

THE FUEL-GASOLINE 

Theoretical 1>, gasoline molecule.^ fall between the C4 and the h>drucarboit chain 
families, Mth a ba^iw boiling ran^t froin luO^F to 4V(PV, however, an actual sample of 
gasolint i^ .^aid to have a a nuiny a;> or iTiurt than $(AJ difftient hydrocarbon structures, 
liven though tht available data indicatt that these molecular structures are in small 
quantities, the> do affect the ^tabilit) and burning cluract.;ristics of the final air- fuel 
charge. 

The >;isifylng temper.'ture range of gasoline is one of it a most important operational 
characteristics. Theoretically and ideall>, gasoline should completely vaporize and 
totally diffuse into the air stream before it reaches the combustion chamber. In this 
state, the mixture may be cla.-^sified as a dr> homogencx>us gaseous mar.s. In piactiee, 
however, thi^ does not happen bei,au.«>c man>ofthe hydrocarbon molecules near and above 
the upper theoretical boihng limit du not vaporize and thus enter tlu combustion chamber 
as fine liquid droplets. 

ENGINE BY-PRODUCTS 

Since nearly all of our tran^vpurtation needs are directly or indirectly dependent on 
hydrocarbon fuels, and man haa not, a^ yet, developed the ultimate in perfect fuels and 
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A typicol disti.iotion diogrom, prepared by atudenu, showing the goiificflti fcmperotyres of owtomotit^c 
fuels. 

fucl-uMng cngmc>, it ;.ccmis ;»ignjfi<.<ini fu identify r*uinc uf the majur poHuianii> or by- 
products* from the mur>t cumniun vehicles wc ur»c. One uf man> r»uch tables identifying 
the vvhicle t miNSum ratc?> on a gram per vehicle milt basis presented in Figure I. 
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Figure I. 

VEHICLE EMIS SION RATES FOR VARIOUS POWERPIANTS 



g/Vehicle Mile 








Power Plant and Duty 


HC 


NO 


SO2 


CO 


Automobile, Uncontrolled 


14.0 


6.0 


0.27 


75* 


Automobile, 1976 Standard 


0.41 


0.4 


0.27 


3.4 


Bus, Diesel, Arterial 


1.65 


36.3 


5.2* 


28.3 


Bus, Diesel, Downtown 


2.76 


54.4 


5.2 


50.6 


Bus, Gas turbine. Arterial 


0.20 


10^ 


5.2 


4.0 


Bus, Gas turbine. Downtown 


1.15 


i2.2 


5.2 


6.8 


Commuter train, Turbocharged 


" 80.0 


235.0 


48.0 


240.0 


Rail transit. Typical cycle (cool) 


2.7 


271.1 


1030.0 


6.75 



While the table identifier one o(^man> ^uch samphng.-> of by-pruductr from vehicle 
engines, it is not very meaningful unlc^o the data arc wt^ved in t^;rm» of tne engine's 
mechanical condition and b> -product.^ per person per For example, the family ^a^ 

tr^n^po tmg an average of 1.4 per^un^ per trip ^\uuld emit 5^ gram^ of carbun monoxide 
per mile, \\hile a bus transporting 10 people per trip \vould emit only 5.1 grams of carbon 
monoxide per person per mile. 

Since the fitajor tran»|x>rtatkm pollutants are carbon monoxide, hydrocarbons, nitro- 
gen oxidt ».<,mpound:>, and ^ulfur cumpi^und^, additional information about each is given. 

1. C \trtx)n nu>no\idc O/ ga^c? are generated \\hen the engine combustion chamber 
is receiving a rich fuel mixmrc. This often happens during engine idling, rapid 
deceleration, c^udden and frequent throttle acceleration, and rich mixture of fuel- 
to-air adjustments. 

2. llydro>arbt>n.'^ iIK ) are dK^charged by the engine ^hen nongasified fuel fi actions 
and other hydrocarbon molecules move through the engine's rombu^tion system 
without being oxiJ«7*-ij. problem lo very onmntex since engine temperature. 




>;.t<kifiv tCit^n i.tu uf fuv dittu.^iun rate of oN>^en ^Mth fuel inolccule>, and others 
ire u|K r.ithiu.il v.irMbK -. *.oiuributing to the b> -product problem. 

H\dr<»». arUm wui-^-^iim al.-^o hl^;he^l dunni; engine Aarmup, rapid decelera- 
tion, >udden and frequent tlir»»ttk acceleration and ver> ruh idle, and engine- 
operation at nearly full throttle. 
>. \i tro^<.n i)\tdc < om po un4> ^NO^» art generated ^\hen engines are running hot 
t l^Mi^r* /and the air-to-fuel rat»o me hetnital balance ^14.7 tu l>or m the loan 
fu«.i range. Ilie e\cc.s-»o\>genandnitrogenga,> from the air will react chemically 
A* ths. h^her operiti*»nal tempt rxitiir<..>. Iemperature,> to ncarh ?(KX;*^F have 
bten recorded v\iihin the m^ivmg tlamt front during the combu.^tion cycle of 
gj-iolme engines. 

\ *Jr*'P *n c-ngmt coniprt>>ion, temperature'-, and or ;ncreabein fuel richnes.s 
AiU bring about i dr«»p m nitrogen oxide generating tendeneic>, however, thi5> 
^\ill increase IK and CO emissions. 
4. -H^i i fu f c A ^ m peM n d ire generated when the fuel ^.untaino ^ulfur aj> an impurity. 
In general, .-^Uitur content in gasoline i.-^very low, however, it io .still a problem in 
^ome die-^ei fuelc>. Sulfur, ..hen oxidized, beeorr.^.> .-.ulfur J.»xide <M^2) 8^^ 
in turn hJ-.- i nfong affinity fur watvr,.l2<> , ih-^ ey)nverting itself into ^ulfurous 
avid >.i(» -*nJ oulfuriv avid|H2M)^^. rh'.>eaeids are very >trong corrosive- 
matenal^and ha\e an adverse effect on eNhau>t .sy>tem compone'nti*. 

CONCLUSION 

uvei the >eai >, man* inm»vatKe de\ucc»purpi»rung to deliver a gaoeouo nomogeneous 
otoivhiome tx'^tv air*tvi^i niiNturc to the ^.ombuc^tion ^.ham be r, thu»> improving engine per- 
f»#rmanee and ine,wa.-»ing mileage per gallon, have bee-n presente\i. To thi» day, most of 
the ^»ugi:t^te'd fuel -.y^tem modification^ have not been very producU\e. 

ihi> Afiter Atil admit that a re*.cnt article de^^.rlblng i piczo-electrie >onie mixer 
that purp«*rr> tu re-du*.e drttpiet,** '»» mierunc* ^l.lO the c^ize of cunent carbure-tors*) 

and aim«»->t ,^imult*»r.».i*u-.iv diffu^t them mto the air .stream ^e•e^ls to hold ,->ome promise. 
U vutrentlv being tec^ted b\ Autotront*. C ontrol:> Corporation, LI f'ac»o, Te.^a.-^. If all it 
purports to d<« proves u* be true, Ae may iuve the breakthrough th it pollution control 
people have^ been lo«^km): -for. 
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Transportation Technology in 
Industrial Arts Education 

Myron Bender 



The chcmc of this conf.. rvn. x*, Miipnof Toi hnolmn F-or the Future," is indc-eU 
tiiiich jnJ ivorfhv uf uur bc.^t ^.tfurt.^. ilu^* vrvptxijll^ ^o^n tht arva of iranc«portjtiun 
technology , bccju.^t. it affe».t.^ tht fabrivc* uf jII human MjctctK-j». Thcrt ij» little Uoubt 
that ni^n';» vreaCl^.c tevhiKiIvipcil devtlupiiienij. fur niubilii^ are^ume uf the muat power- 
ful cxprei>:5ion> of muJc m ttvhnuivi^, \tt, kVchavt nut iJentiUcJ the area uf tran^ponntion 
technolug> ai> »i high-priurit> objective, Thic. l-^ ne*.ej»>ar> if are tu promote the neej 
to uiHlcr;>tand its lajpact on man and the environment. 

There htive been numtr<»u.-» attempts to invluJe the s-zudy of transportation technology 
in industrial arts cduc»iti*jn tlA, p, 137 ^ Lven with these attempt^, vse have not recog- 
nized it as a major objective m mJu.^trial arL-* currKulum development, v^wn»equentl\, 
there arc few progra.T-.^ ;n t\».-*tenvL that include tranr',p\^;-t*uit>n iechnoloi\ aj» an area of 
study. 

THE RELATIONSHIP OF TRANSPORTATION TECHNOLOGY, 
MAN, AND THE ENVIRONMENT 

rran.'^portation tevhnulog\ ha> a hist»»r> a^ long a=» the hK-^tory of man ^7f P- 1^>, ^\c 
have eviilvcd together Aith te*,hni(pje> and devices o\er million^* of \eari. The major 
vhan;;cc» in human pt^pulatiun are due tu the texhnulog\ vse have de\elope\l to meet our 
need.', and de->irc>. The change >wan be direetl> attributed to man*.', ere-ative technological 
e-nJea*ur.-. in the pr«Klu«.ti*m .>f go^^io, cummunuition, and »n the are-a o» transportation. 

The c\plu>t^e gpiwth of tranc^port^ttiun teehnolog\ m recent hj^tor> hac» provided 
man increased mubihrv. IK-A^^e*, thi.-* niobiht\ ha:» v,reate\l enviruniuentai problem.^, 
\^ we enter an era of ee* ^ogual lAarene-.^,^, there i^ a pre^.-^ing de-mand that our efforts 
\k cuntrollcd m relation to the a>su*,iated evoiogical e.\penditure-r», <-,g., limite\l energ> 
source;*, atmo.-^pheriw vqviihbrium, and the effect.^ -.tn other living c.>stemr», Gevond ouch 
criCi.wal i.ssue^ a> the-se, lK>Acver, are other direet and indirect human coat^ ar«sociatc-d 
wixh transportation t20, pp, 1-2), 

.>hoA the relatiun.^hip of tran,^purtati*»n to man and tne environment, it ij» er»ftential 
that the- concept ''Tran^^portation Technolog>" be clarified. It ma> be ^aid that it is the 
.sum of manV technological endeavor in mtibii»t> bom of a ^.ertam idea uf progrcc»c» and 
of >.crtain preconception.', aboat the dctcrmmic^tic structure and nature of movement, 
Thi> hi^toriwal phenomenon wa^'. developed because uf the inabiiit> to mac«.^ at one point 
m ^p.ue all rcsourco, per^^on.^, and related activitte.^ c^^ential for minimal existence. 
Therefore, it neces»'.itatc-u -arie*u> t>pe> of movement. The moveme^nt.^* var> in frequency, 
d]i>tance, timing, tempc^rai cxten^'.^^n, and function according tu vafiatiun.~> m ensirun- 
mf»nrii contingencies a-^piration, and le-vel of technology (20, p, 1), 

The term 'tran.^p«»rtatiim" i> use^i tode^lgnate thepniee^s of movement. It involves 
the rilucatmg of ob|ecL^ «ad human> b\ an e-ncrg\-consuming mechani.-^m, thruugh an 
envinmrncnial medium which ma> be terrestrial, marine, atmospheric, or .^.pa^e .4, p.2«». 

The transp«rt*ition proce» ha?, btvn organi2eJ into .-^vstem^. These i»\.'*te'm> are 
m inife.^tat* ►n^ of man'o in,^atiiable de.-^ire to overcome the mtrinsic iimitationo of opace 
and time, pe-n-a.^ivt and fundimcTital i.^thi^ culturc\> propen:»it> for phy-^ical mobil 
that fv'A of it> member^. hai.e fjie.'.tMned the prin*.ipk in hi^t«.r>, 1*. >.an be viewed a^ tlK 
source and the ^oiuti«»n t»» the problem^ of human den.-virv, environment, and distribution. 
It can Nuh relieve and indu<< human >tre^> and wtU being. ThKs i> one of .-Neveral area?* 
%>f human innovation^ .vhere ^nd.^ and ine-an.-* van become .^criou.-^l^ imbalanccd, wher. 
'.olution^ ^an be..tinje pp>blem^ vcr\ Nvviftlv, and where conflict.^ between iiian and tech* 
nolog\ can be* mo-Jt profoundlv felt a> it v^hape■^. the fabric nf «iur culture <20, p, l^. 

Gerhard I en^k!, in hi.-> bo*»k Human vKutu^ , indicated that tliere arc ftmrba-^u 
c«»mp<^ne"nti« c^.^cntiai t.» .^atK^f> man'.N necd.^ and deoire.> withm evcr\ v-^^viocultural oy ex- 
tern f 12, pp. U-41): 

I. [ anguagc . Ihi.-v the prmeipal mean^ b> which man culturalized environ- 
ment. It i> the m^^t bi^ie .if the four ctjnponentc*. l.vcry hu'nan c^ociety must 
hi^'» i ^v.^tem of >vmb(>N »..ipibk tr in>mitun>; and >tonng informati.m. 
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"^tKui *»ri^mi/.itiM:K v-^t^k mrsil .-^vc^um <>f rclatiun>hi|» am«mg iiitmbcr^ of a 

^♦Kk-rr. \U' mkmI o{^ini/ati«»n ».i>n».t'pt tnduJo an ^.ntirt >tt».icrv »»r relation* 

•^hipot \Mri»»u-» N%^tvni> uulnn that ->i>CK'rv, 
^. lJcx»lo^\> \ .-^Ovietv*-* t>A>w b(.iuf fsvstt-ma,^ It i> applied to Jjilv litV. : ijeol- 

op. components incluJc* a society'-^ vie\\:<, norms, an J valut-s. 
4. Uxhnolo^, I'hir^ ^v.-^tt-m in*.laJt-> information, tt».hniquc">, to^fl.-*, anJ inttlkct 

ivhuh man utilizt-J ihrouijh cnv ironm<.ntal material r^-^ourc^.s for .'>ati.>fa<^tion of 

hi-» varied nccJs an J Jc-^irc-i. 
i<.-n>ki A2, pp. turthtr mJuattJ that tt*.hno]o^ i> tht mo>t dominant ».om- 

piin^nt <»f »>ur 2»ovi»»^uItural >>>tcni-». Man*^ M>vtctal ntvJ> ten J to ri^t Di it> o\vti Ji^*- 
tinvtiw tv«hn*»U»g\, I vtr\ c»ucittv piK-*-*t>.-»*.^ cltmt-nt> r^ft rrcJ to a> funi^tional rcqui- 
Mtvj*. rhc\ art a >vcNtt'iii of vommunKatiun, a .-Hv^tcm of production, a ;>\,'»tcm of Ji>*ri- 
buu>m ^ir in>p«.»rtati.m., i •.>>ttn- .»t J^.ftnJ^c, a ^-^vc^ttm ofmtnibtr replacement, and a 
>\>tem of social control, 

Man's bd>tK. nttJL-* art met t>\ tht a».tivitu> mvoUt-J m ta».h of tht ^-^ix fui.^tional 
r. 'ii'M^ir^,,^ ba>t'J up^>n .-^ocKtai valuo an J Kvtl t»f te«.hn«»iog\- I *»r txampK-; ManV nccJ 
ft»r nio^iluv anJ Ji.-»tiibution i,^ nn-t through %ariou> nitan^of tran,^pi.rtati«^n u^.hnolog>. 
Man'-* ncvd for ^\n.fd^ anJ .-»trvuc.-» ir» fulfilled thruu^h ,'>\,-^ttm,«. iff pr^niuv-tion. Man'i> need 
tK» v\und lii> abilitv to «-ommunKatt i.-» ,-»ati.-»fi^.d bv t»K dcvtlopin^nt of vonmiunuation 
lecnnolojj^ . 

ITi^ tecnniqutT* utih^vd ^vithin ta*.i» .f tht du->tin«.ti\t ttxhnologio have had a i>ig3iifi- 
cant role in m in*> evolufumary success, 

I ran>psiitation ihenit;* art- heavih intAmtd in tht hi.'»tur> of a nation, for it aids in 
ipm^; a natii>n*-» dcv^Iopuunt, t.-»ptviall) tht t^.onomK> and >o^.iai component.^ of tht 
•»ii«.i<tvuiturai .'>.-»tem of >Oi.Kt>, l.arht r in hi>tor>, a man*.> pu'»ition in the .-►ocial .-xtruc- 
turt depended laijjclv upon tht .-^latu^. into v.^^tt^.n ht ^\a> bom and from ^^h^ch ht cuu!d not 
ea>iU e.-»tape, ilo.vevcr, with iinpro.td m*.an> of tian^ptirtation, i man could cvtrikt out 
tor him-^eit in a Rev^ a ft a and makt hi> owt\ pla».t in .Mn.Kt>. Uii^ abilit\ to move about 
frvelv ha:^ helped to mold a more democratic socierv'. 

Ihe kind and quaiit> of transportation afftct th* » .:*<n*»mu cffi».ienr.> and dtvclopment 
of liMn4 patttm>. \mtruan citK>, ^hivhori^maiU w^re vK»>tl\ tlu^tert-d around ocean 
or rw'.r p^jrt>, have been ^-inditutntd ii> to de\tiopmtnt, .-xhape, and Ui< ^i\\<^ b> a .-»trics 
of transportation technolo^iical developments (8, pp, 16^-171). 

f irst v^a?s t.ie railroad, ^^huh freed industrv and commcr^.t from t-xclu^^ive dcpcnd- 
en' e on p*irt-», linke-d citK'^ with hintvriand> and other ^-iiit.-*, cn».ouragcd suburban tovms 
t«* develop liKv pearN Mtjn^ a -string, and initiattd a ptculiar urban phenomenon, the com* 
muter. Kailroad technulogv produced >vvcrai off..ho*)t:^ — the trolley car, interurban 
railroads, and surface-subuav rapid transit, 

\ >ewt>nd maj«ir teehnuiOf^uai devei'>pment wac» tht high-.->ptedL levator, which .-xpread 
witie> into the third dimen.-^ion, made po-^MbK vjrtat invrea---t..-> in laiid-uc»e denMtie>, and 
created problem--, not \ tt .--olved, of integrating; hori7i»ntaI and vtrti^al movement. 

lliird ^ the moD>r vehuk-, it i*x»ened the bt>nd,-» .'.huh hi>t«»ruall> had tied man> 
Kiivitie.-* > tht centfjl vitv md transformed, much niort dra^tualh than had the rail- 
road before ii, the Citv *subu rban coiuplex and its functions, 

Mjurrh ^va> uie nrplant, while Dot a .-xignifuant intra-uriun tr in.-Hp«»rt- ai»n mode, it 
ha> had -^eve-ral imp«»rtant urban t-hapinA efftvt.-x, \ir tran.-jx.rtation, for in>tanee, \lnk> 
iiiativ uitb.in roidcHt ^ iivr* ^ lo-*viv to tht out.-^idt. world in wav.^ that affect Uitir working 
ind living pittern-*. 

i r »n?sporr iiion hx^ been a dt»minant fi»rct m tht Uu niulatitm of the -HOeioeullural com* 
pinent> of >oeK'tv, i llman indKated'hat few f.iret.-. havt bten mor*. influential in modify- 
ing tile MJvial md phv-^icil environmtnt>, vet tran,-»iK>rtati«»n i(f»<. If i> a result of other 
forces ^2S p. ^f>2i. It ha.-, guidtd or mi:* guided th*. developm<.nt of urbanization, .strongly 
mfluen^td husine:>.s ope r iti^n.^, ind htlpt-d to .-.h<ip<. man*-* personal and Muial relation- 
ship-*. iodi>, mm has grovvn t<»relvon a tr jn .portation -*v»st<.m t«) enhance lii.s po>MbiU- 
fieS for 1 better quilitv of Ufc. 

I r irTsportation tevhnolouiv ha-, va.-^riv widened the thoKi-* awuIabK to mankind in 
hi^ -ocial md economic rd iti^n-hip-. it h is provided man n*. w opportunities, acees.si- 
bilitv, and economic •.ttieien^v whuh ha\<. ilttre^.1 man, ^ocu t\, and hi-* environment. 

in -*pue »tf these h o tmplishment.-*, our wa> of hk ha-* failed t«> take into account the 
enMr!>nm<.ntU isp.^.r^ luse d rhr»»utih rhi exploit iti.m of m»^bilitv. l\opk have place^d a 
hixlh prioritv on <on*.eni' n«.t Aithout unde r-tanJmc h«..vthism iv wtntualh choke off open 
^.pur, c I' m nr, and ar wat. r. I or e xmiph , v w poiplt re ili/ed tliat the automobile 




which ^ao introJuvcJ Juxij»K tlu latter iMxtuftUt i^nhCcntui> would rcvolutionizo^rans- 
portatiun in approxiiuattU 7'^ v<.ai.^, l*)Ja>, the autumubiit'hab bccoiiit- one of Uie mobt 
powerful forvc*. in out .-»^'vitt>. It tht l)roaJvc>t .-»>mbul of our time, both because its 
production t\pine» moJcm inJu.-stnal and bu.Mne;»o organization and becau.-^e more than 
an> oth<.r oin^le contribution of modtni ttchnulog>, itha.> tran>formed me average man's 
vvav of life (5, pp. 10-17), 

rran>porution created the ^iul> and other new faceti» of urban living. Tins trend 
ha^ i.rt.M\\ act.<.Kritvd in r^^tnt vear>. Although *.itiej> and urban living are a retvult of 
improved technologies, they have al>o created problems, 

^^'olpe, former bccretar> fur the United States Department of Tran»|>oi-tation, has 
sa» ' "\ centur> ago l^;^ of Xmerua'o. population lived in cities, ten yearjj from now, 
thr )ut of c\er> four Am<.ruan> will be urban d%veller^, and the United 5tates population 
uill nave grt>uTi to 273 million" (26, p, 

\vComran\ing the urbanizing trend i> an in^rea^t inover-all mobiht>. Hie develop- 
ment of iht technolog> of increa^vc-d mobiiit> ha^ helped to t>hape a more independent 
social vnvironment, but at the .>ame tmK it ha> taxed the ph>sical and natural environ- 
ments uith congcs^iion, air, and noise pollution, 

IXiring the last three dcvadc.^, thv. rt ha.-, been a greater increase in polluti m level 
as compared uith population incrta.^c m tht L nited states, Fhe difference l^ accounted 
for b\ the I n^ src a. -ic J pcrwapitawonc.umption created through increased economic activities, 
of which transportation has been a distinct part (17, p, 9), 

In tht natit>n\^ iutumobile.-. poured out more tha'^ 90,iKX),000 tons of pollutants. 

The automobiK account>- f*)r more than 61;.' of the chemtcais that pollute our atmosphere. 
In some urban areas, that figure riseo to an appalling <>0Z (13, p. 51). 

^ 111*, pollution problem.^ ^au^ed through man'o uocof the automobile ma> be attributevt 
to the relationship )f inwr^.ac»cs in population, affiuc-ncc, and the number of motor vehlcle^ 
vlf^, p. l^*. Thcv niav be considered the r^MJt cauc^o iif nearl> all environmental prob- 
le^m^-*. \ll thrc*. factor^ have gruwn dra,-»ticall> over the pa:>t century and will go much 
higher in the nest three decades if pre,>ent tiends continue, 

THE r>TUDY OF TRANSPORTATION TECHNOLOGY 
IN INDUSTRIAL ARTS EDUCATION 

There should be littK doubt concerning the importance of .>iud>ing trani»pN»rtation 
technology in mdu.srrial art.-*. The term ' trar;>portation" ha.> been u»ed in i,ume indus- 
trial artii cirvlc.^ for a number of >car,>, however, moc^t curriculum efforts have been 
dir^eted toward autom*)tivc and, more rc-ecntl), power tcchnoiog>, Thi,-* approach appears 
to be a limited vienv to the study of transportation technology-, 

JtAn \, Volpe, former secretary of the I nited states i)epartment of Tran^portatlon, 
t\prc.s-.tj concern over ihc ob,^oIctv content, proee>.>e&, andeducational techmque.s being 
utili/cd in the traditional tran^^portation technology programed in iiur nation\-» oehooK> 
when he stated: 

U I> cs>cnt.'ot thot y^n^ people conf*dentIjr understand the transportation >/stems that ore so 
large a port of their da'tly Iwes. This is especially tn^p tf we are to rtake those systems rc- 
>ponsiive to poblic needs ond human objC&twes, A good example ts the family automobile, a 
mechanicol \ffoO-^' *har cuto mechonic classes have been dissecting for years. We know its 
i^pork plu9 firing sequence, its ptston bore, and its carburetion air intake, but we should also 
know Its crash-worthiness, the reliability of its brakes, and all the other structural factors 
which could save, or destroy, the lives of the driver and passengers. Such knov.!wJ*^o repre- 
sents a new dimension in tronsportation technology. It means ttml leclmolog/ c.^^i be cucsscd 
in t rms of h^mon ^lues and tOLight m terms that make the student aware of his influence m 
^hoping tronsportalion systems (27, p. 5), 

LJucation, for the nm^^t part, na^negketcdto.^tud) and m\e>tigate one of man'> moM 
crcati^ve intellectual endea or^. — tran^ptirtati^nteelmiilogv, Manlive-^inand k> continually 
espo-vcd ro the tran.^pi»rtation tcehnolog) environment, Ut, many lack a true understand- 
mg and ^*>iiiprehen.'»i»>n of th< ifiijuct thu- teeimolo>iv hai> on huiK^elf and hK»> environment, 
1 ran.^piirtation aceuunt^ fur approximateh ime -fifth ofourGNP, and when we translate 
thi.-. into a per.Minal vonttxt, thi-. i.^ rather thmiglit-provoking, C^nMde r that each and 
every one of ur. -.pend> abtmt «me -fifth of hi.^ <ffort^ fur tran^portatiun, l[u> is a rather 
high coinniitmenc »)f one'.> per.^iinal re^ourcts for eoaquot.s of time and .-.pace. 
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\\c have a richer iiudct^uaCc undci .-standing of ho s\ tran^portaClun »>i>temi> fit into 
uur dOLtal and c«.ununiu tnviri*uuicnt, L*Jucatii>n mu,-.t pru^iUc a comprehensive unUer- 
atandmg of the total rok- that tran.->portauun pla>9 in hunuin activities. In rccc^nt years a 
\^ealth of nev, transport svstems have been proUuceU— vehicles that operate on water 
foild, air cushions, and air filmo, moving platforms, monorails, the personal rocket belt, 
and scores of new tcchnolugical devices that are still at the experimental stage ^1, pp. 
lt>-20i. Technolot^ival and cn\in)nmenul literavv concerning these new forms of trans- 
portation systems niust be proiiiuted .n cduvational |>rc»j;rams in the technologies if the 
systems are to be effectively utiH2eJ in the future*. 

The ae technologies itx transpi>f tation have resulted in greater choice — nesv oppor- 
tunities—available to those who could use that technology. lo insure that proper choices 
Will be made, it aiU require an understanding of the behavivrai characteristics involved 
m this new technology to control the environmental conseque^nces. 

It is not eas> to have manv choices. It is tht nature of a choice that to take advantage 
of one, a per^^n must refuse another. Joseph B. Piatt swted (15, p. IT): 

lecnnology pre>eqt> wah mote chokce>, many of them inferrelofed, the tosk of planning 
and oi selection becomes more complex.. .. Choicer, for on tndivtduol or for o &oc<ety, ore 
gutdcd by volwe^. ^e tend to identify the voioc^ of o society — or o per>on — by the choicer 



\^e kttKf^ that valuo vhangc with time, and as new technologies or choices come into 
existence, the^^e choices forvc ls to examine our values; l)o we really value clean air 
mure wan low-^o-»t fuel [X> we want the random-route personalized transportation more 
than sound ecological conditions? 

rhese must be human value choices. Tu assure that proper deusions are made will 
require texhn<»iogical and envinmmentai literacy to adequately deal with (he numerous 
options available. 

rhe basic sciences will ^.untinue to pri»vide basic physical laws for transportation 
technology and for undt rstandmg the interaction *^f forces in society. These forces must 
be identified to avoid undesirable consequences as they are being applied. 

Ldu^ation can provide a better understanding m the area of transportation technology 
by analyzing past developments and use the information gained to plan our future. \\e 
have been ^.mccmed up to this point tn history with only the classical technology which 
dealt With the construction and operating principles of physical struvtures. It has been 
Within the last 4o years that more emphasis has been pKued on planning, control, opera- 
tion, and replacement aspects of transportation systems. Hie future requires that a 
greater eftort must be placed on human needs and constraints and the relationship of this 
technology to the total environment. (See Figure 1.) 
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rracununeri> m the fit Id of nuia^iruii arts, cduuauun must be ^.oncerned wuh long 
term cduwattunal ^;vmI> fut ti»c ^Uidy of iranoportatwiv tc-chnulug> ba&ed upun a suunu 
structure of knosvlcdgc. Hit foundation fur &uch a structure couM be three mapr sub- 
oysteni^ involved in th^, area of trani>portation te\-hnolog>. Ihese are the physical sub- 
system, the human sub-system, and the activity sub system (21, pp. 15"5-178). 

A a^yotem may be evaluated in term& of input to output. The activity sub-system is 
acoiallv Kin interface bet\\«;cn the human csub-j>y&tein wjth its properties and t.»e physical 
sub-.«>y.-»te^m \Mth its osvn whara^tcristu . T\\^ input aspexto include the land, labor, 
capital, materials, and information %\hich lea^tothv physical »ub-&yt>tem&. {bet Figure 2.; 
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Figure 2. Input-Output 



rhe ph\-»ical aub-.-** -rem ha-* womponent> v^hich arc b"?h natural and man-made. 
The natural Aould in^lud^. o*uvh item.-* a-* v^uter, iana, air, and e^pavt, ^hile the man-made 
elements, include roads, monorail.-*, » "hides, terminals, and control devices. 

rh<,r<. !-» a clo-^e intti .tiation^hip, throu^jh the a^tivitv .-^ub-^y.^tems, between the 
man-made anJ r.^^ural c-ub-c*yMem.-*» The vehicles, purncy.^ to and from work, and air 
pollution cxenipiify thi^*, vehicles* ar<. n»an-made phy&ical facilities and Journeys are the 
activitiej*. l"he p«.rfuim ince uf the automobile or other vehicles during the journey 
libciate hydro- carbon.-*, Ahich in tun; effect tnt quality of the air, an clc»i»ent of the 
natural phy^sicai i:ub-'>vstem^. ^See Figure X) 

Tht human .-*ub-.->y ^tcm i.-* divided into tAo categories, individual and group. Tins 
aiea i^ *.»inwvmcd .vitU cwoni)mi»-, biologual, mi, lal, and p.-.y^.hologi^al vharacteristics. 
individual.-* and >;rMup> undertake activities* utilizing the |ihyoi«.ai oub-syj*teins. bome of 
the re.-*ults of the.^e activities arc fed back int .he human sub-»\stem. An e.xample of 
thi> would be the viagc.-* one *.am> for a prodJctiuu activity or ownership of some artifact 
for a consumption activity. (See Figure 4.) 

Developing a ci)ncept •if tran-*piirtation technology for indu-*trial art.-v necessitates a 
seriou> re-e\aiuatum *jf our present effort.-* tn thi.-* area, -^ince mdu.^trial arts cannot 
ptis^ibly be all thing.^ to all peopk, it i.-* paramount that we critically assess our unique 
advantage and iimitati*»n-. m term.-* of purp«.»-*<. and contribution.-* promoting technological 
and environmental Htencv. 
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The otudy of iran^jxiitatiun u^hnulug> fur industruU art© »houlvi fucUi> more sharply 
on underotanding the prubltui.'> and i.->out» fa^^ingnianm tian^portatiun and Uu^ to identify 
and solve the:>e ioi>uei>, in addition ru the current empha»i» on the tangible objects and 
artifacts. The essence of concern for transportation in mdu^trial arts is more than a 
knowledge ofihe oyi>tem component©, but rather a^eriuus otud> of the ideai>, innovationi>, 
succes:>eo and failure^jJuf iiian a© he create^, and invents, aiid of the techniquei> man ui^ei^ 
to solve probleniii related to transportation. 

Kor the curriculum developmental purix>.'>e, a ©yotemo analyoii> approach ha:> been 
recommended. Thiu approach would identif> the baoic lunetional i>>otenii> involved in 
transportation technology. The fun^^tional o>oteino may mdude the fulIo\Mng, which are 
involved in each mode or type of transportation o>otem, whether it bt u^ed m terrebtnal, 
marine, atmof>pheric, or space vehicles (4, pp. 19-22). 

^* t^nergv source ; Primary form of energy input, i.e., electrical, fossil fuel, etc. 

^* P ropuUiun. The meanc* b> whivh energy lo applied to create c»r retard the motion 
of vehicles in or through a given medium, 

^* Cuidan^^e and guidewav . 6>stemo whivh gather and feed Uif^^rmation to the control 
system. The guideway «culd include the cuntmuou^ track, pad, ribbun, tube, ur other 
device uj^on which the vehicles travel, 

4, Control ov Mem . Fhe method which enablci> dei>tination ^election, automatic cue- 
ing, feed-in, and exit in a pilotless system, 

^uppi^r t sy s tem . The iuethod which &uotains the operauoii of any given mode of 
tranc^fM^rtatum. ITit niav range fioiu .^yc^tem^ of life support to maintenance of the 
vehicle. 

'juspe n»; on bv>tem . The incthudu.>eUtosu;>penda vehicle m or on a given environ- 
ment. With .'»uch rvpe.'> aw-> mechanical, contact, magnetic force^, and fluid isuspensiono. 

^* "^l^cture >\ -^tem. l*)esign and ».oni>tr^ction techniques and practices which are 
used to construct transportation vehicles, acces*? terminals, etc. 

If cdu.atiunal programs in any area arctooerve effectively, they must be responsive 
to the changing needs of the society they »erve, Today man live© m and iti continually 
expo.-^cd tu the transportation technology within hi.'* environment, ^et, many lack a true 
understanding and ».omprehenoion of thio technological phenomenon. They may know the 
prinwipies underlying the .r.ternal combujstion engmt, fluid p^^..^r, mechanical trani^miis- 
6ic<n», linear mJuction motors, and air foils, i hey know and underistand and often can 
control the^c devices. But the issue is nut to understand and control a i^ingle device, the 
issUe is the understanding and control the behavior of transportation technology as a 
major force for change uithin society. 

rhe :>tudy of transpi^rtation technology should be centered on the behavioral charac- 
teristus of a >y-.teiu — operational-p^ rformance and environmental. The concern should 
not be on what the dtvue is but what it does. It ii% an attempt to gain knowledge, to gain 
control and thereby attain mastery over transportation technology for man. 

In conclusion, let me focus briefly on the interacting forces involved m transporta- 
tion technology. The term "transportation technology " implies a comprehensive and 
complex network oi ideas, mvention-, m\A devices which function as an inte>uatcd svstem 
of conveyance for tlie c»^r..^r.ieneeof manasHe moves his goods, himself, and others from 
one place to anotner. The significance of transportation as a technical, economic., social, 
pv4itical, and environmental functionof man is unchallenged. considered one of man's 
maji^r technological endeavi^rs which has educational impeiatives for tliose disciplines 
engaged in the study of technology. Because industrial arts is a discipline area purport- 
ing tu promote technologic, ai and environmental iiu racy, transportation should become an 
ecr-C;iuui element of the industrial arts curriculum. 

r.very effort ^houId be v^p^nd^d to insure that the otudy of transportation technology 
m industrial arts provides an understanding of the fundamental nature and consequences 
of the intera^-tion of man, technology, energy resources, and the environment. lo do this 
const ru».tively, we need to look at ^he physical systems as well a^v the human and activity 
sub--^ystems. Tlus under-standing provides a fuller understanding and appreciation of 
how these interactions contribute to our body of new intellectual and physical cap<,bility 
and to its use a^ \^e requir. , (See Figure S.) 

If we truly are interested m the theme of this conference, "A Humane Technology 
for the i uture,'* then wt need to incorporate transportation technulogy as a body of knowl- 
edge m the industrial arts curruulum. Ae must pn^vide for understanding of thit tech- 
nological phenomenon if it is to be a humane technology In tne future. We all know 
transportation modes art ...riuuiced by a variety of forces that can determine its future, 
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Figure ^. A ta^^uoooiic strugture of the Man-Ttanspoitatton Technology -Environment Equation. 

tKnsevcr, onl> eUu*.ation can provide a human tor^e that can demand a technology to create 
J livable future, 

Jti>eph B. I'latt har> -vtatt-d that human fur^-cwill be necessary to develop a humane 
tevhnoiogy, and thi^ mu^^t bt accompli^^hed through education. He ^stated (15, p. 27). 

. That force ^human ^orce) is orgonizcd knowledge, and tt ts transmitted by education. It Is 
education, perhaps more than any iingle factor, that will determine how to survive ~ the way 
in which developing nations develop, the quohty c»f hfe in all nations, and the extent that 
human freedom and dignity flourish in a complex and highly organized world. Our global 
civilization will be shaped more by the activity and content of its classrooms, books, and tele- 
vision screens than by its forges and factories. 

Ihis role of t'duvatiun should challenge industrial art.^ teachers to plan and develop 
a ^acct'*j>iun of exptritncts for the ,->tud> ot tran^pijrtation technology in existing study 
of tcxhnuiog) educational progra^K'^. Ihe^^. txpcriencto should provide i>tudtnLs with a 
strong intc rJiftv iplmar> background to cnabk them to attain coherent in5ighti> into the 
,>t)cial, L^unOmic, u<.hm4ogicai, and cnwioniiKntal forct.s relating to tran«>portation b>&- 
tcm?>. It our rt ^pi^nj>ibiht> to prtpart tlu^ human ft>rvt that \,wll plan for a humane 
technology for the future. 
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Wood and Wood Technology — 
A Curriculum Guede 

0\on C. Oatman 

In the spring of 1%*^, B, I ugenc nnght^tll, supervt.^ur of Industrial Arts Education 
fur tht State of Mi;>bOuri, app^nnttil the prt.-^tnt \Voodi> v..urriculum Guide Cominittce, 
Bohbv Taylor, indufttnal artr> tc-avhtr ac ix^xttr iiigh School, wab bclected as Chairman, 
with Lverctt Mitchell of l.a.^t Traint High school and Ulan Uatman of the Industrial 
Lduwation faculty at ^outhwt.-^t Mif>;Nouri ^^tatt l'nivcrc>iry ab active committee members. 

several meetings iattr, afttr niuch dL-»cu.->i>ion of information collected from resource 
materials, ;:.tudcntt>, I. A. teacher^, educators, parentis, and individuals connected with 
varioua kvood produ»^t indu.-»tricD, the con»n\ittet decided on tl^e direction and scope of the 
now uoods curriculum guide. 

•'New and Udcd idea.-*** invwiving .-.tvcn proceb.s areab v^er^' belected and the detail 
vvork cuniuicnctd. Induotriai education .•»tudent.-> v^urklng on their Bachelor of bclence 
andyur Bachelor of ^cic-ncc in Lducation degrees at b.M.b.U. researched the various 
proceo.-> areaa, de.-^igncd or redesigned p*oducto, deveiope'd thv matenalb and drawings, 
fabricated and a.>deniblcd opeciaiized pieces of equipment with jigt> and fixtures, and 
produced a variety of producti>. > 

5lidt.-» and [Sicture.> wert. taken a.-> tlie procebb areab were developed and proved to 
be Workable. rre>e»itationc* and di.->cti'>oioni> were pre-bented to btudentb, teacher b, and 
edu*.ator» at local, district, and ^tate ».*eeting.s in an effort to inform as well as receive 
sugge'Stions for ass^embling an effective curriculun^ guide. 

In an effort to obtain a broadt r viewpoint, the bulletin, "Wood Technology, Techniques, 
rroee.«>,'>e& and Trtiduct^^,** wa.-* printed and mailed to selected college and university 
w*.>ud Uchnolugiot.> and t«ther indu.-triai euacator.-> throughout the t'nited i)tatei>. Favorable 
lettei.^ . nd v>ugge»tion.> oftered by the&e educator^ and industrialists convinced the com- 
mittee that ue uere going in the right direction. 

\ .-xlide-tape pre\->entation with U>0 color .■>lides and two tapes, one 52 minutes and 
the other one hour and l \ minuter, were a.st>embled to enable teachers and students to 
pr«.vicw the uoods curriculum guidt before it was cuiupleted for publication. A booklet, 
'"Aood le-chnology. Techniques, Proce.-*.-* and f'ruducti>,*' containing 137 sheets of printed 
materials, pictures, cha*ts, and drawings wab prmted. ThU publication ib bold in our 
univtr.-^itv btx»k .^torc, u.->ed b\ our w^x^d technology .students, and has proven ber.eficial 
in improving the process areas. 

rhc 1*^74 v\ix)d> and 'AooU Technology Curriculum Guide ha.-» been printed and will be 
di.^tnbuted to MiAAOuri indu.->trial arts teacher.-^, administrators, and educatorb during the 
spring and or summer. 

It ha> been a long and very busy five year.-*, but the committee feelb the effort has 
been Aorthrthile. Thi;» coiuprehen^iv e appro ich ii> working in our indubtrial art& programb 
and should present a challenge to teachers .mC students alike. 

COMMENTS FROM THE WOODS CURRICULUM COMMITTEE 

It i> the opir.ion of the 'AoodbCurriculuiaCommitte'e thai in dust rial artb woodworking 
m Missouri ha^ primarily and tradituinally be-en directed! to ward only one area of the vabt 
forest product^> industrie^^, that <f{ furniture and cabinet construction. Fabrication of 
laige products .^uch ao furniture and; or cabinet work is cxpeasive, time conbumlng, and 
n<io hmited the viewpoint of che general education induDtrial aris woodworking student 
and hk> invebtlgatlon.-^ into other equally important areab of forcbt product industries. 

The continue-d productum of finishe'd products in the various process areas is still 
the best method to motivate and hold [he interest of oui woodworking students. A com- 
prehensive approach ic* recoiiimeTiocd which will neccs.^itate the construction of smeller 
pruduct.■^ but will permit investigation mat kast tiiree or more of the seven process areas 
listed in the woods curriculum gaide. Conventional . Manipulative wi>odworking activities 
ha\t not been removed m this approach, but are included in their proper perspective 
according to the level of instruction and units covered. 

Related information, sequence studie.-^, «.ind drawing-i in each of the process areas 
have bve-n included in the curricuiuin guide giv:ng -.uggested methods, teehniques, proce- 
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dures, cqtnpment, anU Mipply Miurct-s. \\u> ^uiJc ^tU aid the teacher in broadening the 
scope of his; or her industrial arts u<Hxl\vorkini^ curriculum, 

several of the process areas lifted in tht guide could lend themselves ver>' vvell to 
the material-science approach rather than tht- pruduct-oriented approach. It is Uie com- 
mittee's opinion that indu.strini artj> s^tx>d\\orking ^liuuldcontinuc to have a product orien- 
tation, especially in Levels 1-111, 

bach of the area.s included ip the guide har> a complete set of equipment drawings to 
enable the industrial arts tcadici and/or *.rudcnt.>> in I cvt Is 111 and IV to fabricate and 
assemble ihe process equipment fur use intht industrial arte laboratory. Level 111 and IV 
students should xvelcome the opjonunit) to rt-desi^ and, or construct equipment useful 
ro their class activities. In iht teacher preparation programs of the undergraduate, 
selected process t-qmpment nia> be construaed ma college or universit) special problems 
or investigation-type course. For the pjst-graduate, itii> suggested that the teacher take 
advantage of in-service-t>Te ^^orkshop^ being held to familiarize teachers witli the 
various process areas covered in the guide, 

I'.quipment can presently be purchased for all of the process areas with th^ exception 
of the ^^ood Plasttc ^composition iWr<^^ unit, Schv>ol t.qun/nient and machine suppliers 
have indicated that this and other speualtzed pu'cc:.of equipment are no^s being developed 
and should be available in* the near future. Adaptation of existing equipment can make 
this a worthwhile experience for teachers and students- 

I'he unit method presently being used to teach industrial arts ^sood^^orklng (furniture 
making) can still be elected by Level 111 or IV .students to continue their educational 
niantpulative experiences and investigations in greater depth. It Ls also possible to add 
one or more of tne oihe. , rocess art is to enrich the traditional approach in the teaching 
of industrial arti; woodworking, . u u 

The committee urges >ou to read carefull> and study the entirt, guide and weigh the 
advantage- of this "general shop*' t>pe ofapproachto the teaching of industrial arts wood- 
working, particularly in I evcis 1 and IL 



INTRODUCTION TO WOODS AND WOOD TECHNOLOGY 

Wood is man's most intimate material. He is in daily contact \uth it in some form 
throughout his life, Woodis the major material in his home, his furniture, his newspcpers, 
magazmes, and books, and in more than VKKi oUier products made for his necessities, 
comforts, and pleasures, , , , i 

wood in all forms is an intrigumg material. All who work with it are constantly 
challenged by its many properties, uses, and vast potentials, are stimulated by wood s 
beauty, warmth, and oUier characteristKs that man> materials so often imitate, but never 

equal, , . 

Wood is not a material of the past. It actively serves the present, and offers hun- 
dred< of untapped uses for the future. Only by proper instntction in both the classroom 
and laboratory manipulative experiences in the basic properties and current uses of wood 
can the importance and potentialities of woodbe r^cognizea. Woodworking classes should 
offer sound, fundamental knowledge that is applicable to modem living. ^ ^ . 

The systematic studv of industry and technology is an essential part of the education 
of all youth from the elementar> school through college. At each education levf?l, the sub- 
ject is organized to take advantage of the interests and needs of the students, 

Tlie various levels, l-IV , referred to in this ^soodworking guide have reference to the 
re-ahgnmem of industrial arLs curricula developed by the various Curriculum lX;velop- 
ment Committees, A brief summarv of thv vhart found in the bulletin. Planning and 
I^qmpeingJUidust rau? ities, Missouri State department of 

Lducation, p. V3, IQ7 1, "follows: 

Level I, exploratory mdostnol orts (gcncrol shop), should be required in the middle ond/or 
lUfiior high jchool. The course is explorotory in noture ond provides on opportunity for oil 
students to become oriented to o number of content orcos in industriol orts. 

Level II cour»?$ ore designed os elective educotion begin ling ol the ninth grode ond ore 
built upon the expiorotory experiences provided ot Level I, These courses promote unique in- 
terests, needs, ond obilities of individuols rother thon those common to oil. 

Level III courses ore odvonced technicol courses designed to provide experiences m o 
rother speciobzed phose of o • •^gle content oreo of industriol orts ond must, or should be, 
picceded by o Level II course m th<? some extent oreo. Although these courses ore quite 
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speclolized, their pnmary porpose .i> lomeet the more unique interests ond need* of the indi- 
viduol ond not to prepare htm tor a ipecifrc occupotion. 

Level IV coofSe> should meet the spedaii^ed needs of youth. The strength of indystnol 
orts offerings at this level is In Its cdoptobMit/ to new conditions and new circtmstonces. 

The seven selected pro.. ess or content area» of \\tx>d.s and wood technology that made 
up the curriculum guide arc pre.-..ntt,dinabria' oi^rMew m the followmg pages and illus- 
tr.u.e applicable techniques, pructoc>c*, and pruductc> >v»ur industrial arts woodworking 
curriculum. 

I. Wood Lamination 

Wood lamination ks not a new proce.s.s, however, man> of the applications of the cur- 
rent techniques of lamination art relatively recent in origin, ^stacked wood veneers are 
capable of being bent ana tJ ied to conform to a ^,urfaLe which has a marked curvature, 
as illustrated in Figure I. Lammatt.s, flat or curved, are fabricated by sandwiching 
adliesive-covered veneer.^ in a mold or fui>«.and bt>nded under pressure. Laminates are 
under internal stress at all time.s and, IikV<,olid wood, reac-t to humidity in an expanding 
or comr.icting movement, therefore Inaking it necessary to desi«n the form, mold, or 
caul to the final equilibrium moisture content shape of the finished product. 




Figure I. Wood lominoted components. 

Lamination important to the indu;>trial arts wt^K^dworking Mucent because of the 
design poS'>ibilititr. it uffer>. Tht process peniut,s design.s v\hKh are lighter in weight, 
exceptionally .stn^n^ and much les.-. wac>teful of wwd than product> constructed from 
^olid uood. Lamination provides an t^ppurtumty for tht student to improve an important 
natural material without ;>avnficing it.-* mfiercnt beauty and without undue material waste. 

The individual industrial art.^ woodworking student wiH find the po.s^ibiiitie^s of wood 
laminations fascinating. The laoimated napkin ht^lder ha.s been .selected a^ a product, or 
as a guide for products to be developed in Level I, The m-out tray hai> been developed 
to challtnge the Level 11 industrial art^v student m his fir^t year of woodworking. I he 
in-out tra\ will introdu«.c the student to a mure complex produa than the napkin holder 
and combines laminated component.^ with solid wood con.structii)n. Level 111 and IV wood- 
working students will di,-»cuvtr the area *»f wwd iammat»;>ni> to be a challenge to their 
creative abilities and a contmued development of their manipylative skills. 

II. PEG Diffusion 

V\C rpf>lyeth>lcne glycol, tre ited w»M)d is ptrmanertlv kept from hhrmking, suvlliDj:, 
or warping, regardless of t\\v atmo.-phtric humidit\ rt» luch the fmi,shcd product will be 
suLJected. PI C, a white wax-like m<itcrial developed b\ F orest Products Laboratory at 
Madison, Wisconsin, when properly diffused inu» individual wtn^dcell iumen^ and walls, 
will have .1 bulking effea that tend^ ro^tabili^e wi»J m um. Uihs treatment aHow^ vari- 
ous species of wood with different ^puifu Kra'.irit-s to be combined m a Mngle product. 

Creea wood or wood with a moi.^tua etintent <»b<A'e the fiber saturation point, treated 
in a M)-=>u" water solution of VIC and driid to enuilibrium moisture content, can be 
ma.'hincd, sanded, and finished into atsthetK or functional product^s by industrial ai ts 
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Figure 2, PEG diffusion proucss, 

studtm.s in LvvtrU I and II, i^ontmutii rJ;search, Jcvdopmcnt, and construction oi treat- 
ment and drMn^ L-qmpmunt ii» revomnicnJcJfur ttCK>J\^orKingc5tadcnts in LcvcU III and IV, 

l.ltfvatvd tL'TipcraturL' uf the PLC solution in a Thermo Tank (Figure 2) is not abso- 
lutel> nece>sarv, but \mII shorten the long diffusion time required b> the cold or room 
t^rupcraiure method. Drying of PtG-treaied woods w^n be accomplished under nther 
drastic heat conditions in a k,in or dr> ing ^,hamber. The Automatic Dr>-ing Chamber can 
cut vJo'ATi on the drving time, enabling wood^^orking students to continue their hand or 
michme l.iborator\ operatiun> v\uhout the long dela> required ^hen using the room tem- 
per iture drvinji method, - 

The nx» diffUMon proce^^ opens up a ne\% field of ^,on>ervation and marKetaDilit>- ot 
v^a-ito tree part> thit can be developed into a variet> of products limited only by the imag- 
inuir>n and ingenuity of uood^^orking industrial arts :>tudents. 
III. Wood Flour and/cr Particle Molding 

Pnrticle, plv, and plastic molding IntheTrIM^re^^. «ill give the woodworking student 
jin opportunitv to produce a product imolded^oods component (plastic disc), or fabricated 
materials (plv or laminated v.ood^ to use in other laboratory experiences. 

turrem processes of moldin*; ^ood consist oi mixing wood particles with thermo- 
setting synthetic resin adhe-tve>, dcpoMtmg the mixture into the cavity of a heated mold 

d«ig\ire and applvini; pressure hvdraulicilly until 

the curing of the resin is completed. The mold is 
then opened, and the molded product can be removed 
in 1 nearly finished condition. 

It i-^ revommended that the Level I -.tudent not 
onl> perform Aoodp iriuiL molding ^pt rativ/ru-v, but that 
he be permitted to prepare wood pa rticle-re> in mold- 
ing mixture?., v^eigh^ut molding charge^, and beautify 
molding--- by mean> of ^ariou> finishing operation:?. 
Level II \\txjdworkinc! .^tudent.s could, in addition to 
the rnoldin*; .>per itit>nc>, de>i^ a mold, fabricate a 
pattern, and ^a-t an Jiummum mold which v\ill pro- 
duce in Item di-plivin^ hi^ origin il dt?>ign. Level III 
md l\ students >hould have the ^kilN and ability to 
construi^'t the Trio If - and^onduet further re search 
vMth lUv pnKe^^ of moidm^ Aood pjrtule^, 

[n addition i*> aioldm^c v\«h«J p.irtu K ciu^ter^or 
either individjalK de>i^ed proju^r.^, the level I 
-student ean utih/e r ip the rm»»pla>tu pieces and 
prodi^i 1 di^c m re-.t die ro b« used in fabricat- 
ing 1 product for the plj>tK- irea, Phw.^id or Umi- 
niTed hlinV> . m b* a-, d m Libfioirmg switch plate 
cover^. 




IV. Production Product of Industry 

\hv proda»'fi<'n pmJua mJ<i>rr\ i- p<»^.-.ihlv 



Fiqurc 3. V/ood particle 
coaster molding charge. 
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better kiK.nn in injj.trul .in.^ Karruuluin.^ kI> ^U^> Truduction: PrincipUvs Apphca- 
tion.-*, and OpfrJtt«>nN, 

^ bt^tur unJcrstjnJin^ .♦f «ndu,-*tr> .-should ht une of the ubjtxtnc^ >our ^tuJcnts 
encounter in their u^vxluorking courses. InJu>!triaI arti. >cuJents should have an oppcir- 
tunit> to pjrtu ipatt in simulated sirajtion> ^huh a ill jIIow them to expt-rience s^ocul 
and t -ohnical problem.- .-^im^Iar to thot.e the\ will meet in adult life. The production 
pnsiuct can K- u-ed h*r >kill dti.elopmenr, aiII involve problem >o|vini; and creativity, 
and -ve a> auraf\in>;tNp<.nen*.c r»r Jevelupin^a comprehensive tenception of industrial 
.n\ ^^tem.s. 

Mas^ pr-xJuctitm can b<.comt an extremt h vumplicated and time-con>uming study, 
K.vAt ^cr. If recommtndtd that itbt ju>ionc of the >evcral area.> d<.velopcd and utilized 
in A ^sd'Aurkmg courses. Informational content in the form of cla>s di.>cusMoni^, reports, 
h^.^ V Aork, and committee activitie:. .should prepare the class for a production run. 

_ 




Figure -i. Ajsembly of cn interior window shutter. 



Hic priKJii.t, interior Aindow shutters ^Figyrc 4», ha> been rede.-.igned and process- 
3R ihTcd * ' 4i\t -PJd^tiL- .if aLevtUI ^..^jdworkmii vla>^ an opp.:»riunitv to plan, rcdc^lg^, 
or^ani/*., -T.t-up, an J pmJu^c a prtvJuct. It i> recommended that this unit of studv be 
ia^nluted n^^ar tht t-nJ of the rv^-ular scho^tl year. 

Th< pr. iactum pr.)djvt ^h«.Hild be attempted b> the cla>> onl\ ».fter the .students have 
Jov^2<^;Hd an apprcwiarl m of ACM>d, it- pp*periie>, and pnentiaL-. for use in our socjety. 
r p'^oviJc (h. miK: cft\.rivc kam.«ii: ituation, rhc .^tudenL-> involved >h^>uld hive gained 
I - IT. f ivtor\ Kvcl ..f -kill Aith hand and machine f*Mi|> and an understandmg and appre- 
ciirit»not proces.-;e> needed U»r a -iivces>Ful i.nmpletion of rhe product selected. 

Th\, dr>Aing ind proc^durt U*r dtvt loping thi- pnviuct ha.-* been set up in a conven- 
ti wl "plans in J <rep^*' t\pe«if indu^rrial art< projecr. 

XAiptatiAn t,f thi Jlv^i,^. jic^ mJ fi\nirt.> for production andas-emblv. areas, ma- 
.'h»nvs >nd pro.o-t > t*> K u.-ed, a^-»>n^m^.nt of ma*.hine op*, r ^tlon^, inspection and con- 
tr »l ptr-.«»nntl ar< )u^t a few «>f the m pha^c^ nf mdu>*trial production units to be 
'A..»-|^cJ out b\ A.x»dAo-king students in I evels IP and IV. 

V. Wood Plastic Composition (WPC) 

V' i*-J imprc>ntari.>n b>. V.»odPI wtu C <imp<»->inonrw\ IX lUpgrades^^ood as a -structural 
iterni b\ in< rca.in,: it^ strength, hirdn» ^-,abra^nm rt\^i->tjne<., durability, and dimen- 
^vm.il ^rabilit>. IV improwd A.«?d hi- r^^^i-stmci to niilde;^, fungu>, insvct attack, and 
canb^mad^. fin. ler irJmtbv thi. inc..rp..fationi»f ippropriate chemicals. -modified 
^»H»d Kcentuit^.- tht gr lin pitt^m, ^^p^ci ilK .^hvn d^e^are included in the liquid mouo- 
nur misrtir^.. No -urf u*. editing i^ required .»n tht tmpn gnited wood, but finish can be 
ipplit%j If de-irt 3 t pt'Cial decorative efftcf.. 

M >ditieJ-'A->Mj-p|j^tK mat<.n lU ar<: conipattblc andaJaptabU (ocontemp<jrar> indu>- 
crtal art-> curriculum-.. Ihi \\V( a»«h1 imprv*gn ition unit U igurs ^} tan be fabricated by 
I evel ill or IV mdu^tn il art,% -«tiid« nt^ to tniprvgn itt ^^-^jd in the industrial arts labora- 
tory. Ilii^ f.pt. of ficilitv Aiiuld pfoviJc tilt, industrial art-. At^hjAnrKing pro^*ram wiih a 
repUcirion »f i r*. di-tu, o.nr« mp«>r ir\ mdu^^tri il provt^sand il>o provide* i les-^ expen- 
^I'.c -'>*jrcf rTjM.hfKd vUMd fMf pfKju. proJtKvJ bv .^^todAorkm^: -tud^nt.-. in I eveN 
1 ind 11. 
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Figure 5. WPC wood impregnotion unU. 



rhis provcss of wood modification is also known ab methacrylaied wood. This lerm 
rc-fert* to the compoMie structure formed b> impregnating the lumen^ of wood with the 
monomer, methyl methacrvlatc- <lhe poKmerized form is better known as Lucitc), and 
hardening the plastic monomer^- Two pru^esse^ for bringing about the polymerization 
of methyl methacrylate in wooU .ire in commercial use today- The first method is used 
by industries such as ARcO chemual Company of Fhiladelphia, Fa., manufacturers of 
Verma Oram ' wood-plastu composite^ flooring. Thii» ^.umpany hardens the liquid plas- 
tic by nuclear radiation. The second method uses a ..hemical initiator. The preferred 
initiator or catalyst is ^ azo, it is effi*-ient and inert tv degradation by ,.hemicals in the 
wood. The Vazo powder is dissolved in the monomer just before impregnating the wood. 

rhc chemically -initiated methacrylatiun pro^-ess is aAiptabk to industrial arts 
facilities and involves the following four step5; 

1 . EwQCyoting the cJr from the pores or lumens otkllu-dficd wood. 

2. Ifnmersing the evocuotcd wood in methyl methocrylcte cOTtoming o chem.cat initiotor. 

3. Relccsing the vccoun to Impregnote the wood with mcnomer. 
■4. Pol/merizmg the monomer within the wood by gentle heoting. 

rhe modified wood produced by thi2» prove ts* twi..t j^. hard a.-* the initial wood. 
tJensiiy and >pcxific gravity wiU ooubk-, a.> well as >hc-cr strength both parallel and per- 
pendicular to the cram. An additional ft-aturc uf WVC materials* i^ built in, no finish is' 
rt-quired on the completed product, ^uggtstt dbruadarca usc'i> for industrial arts products 
or components of products constructed from Al'C ur mc-iha«.r\latt-d wuod arc handles, 
furniture, building materials, mutual mstrumt-nts, marint con.^iru».tion, and sporting 
c-quipmt-nt. Industrial art^ woodworking >tudentiv through I.wvvl> 1 - IV will find thi.'i im- 
proved wood £.n exciting medium to work with. 

VL Residential Construction 

Ke«<idcntial construction, with scaled-down m»x!vU, .should be a part .»f the industrial 
arts wi>odworking curriculum in LeveK^ II and 111. 

M«>deK^ of hght" construction, adaptable to v\«KxIworking cla,s^cs, could include 
nomts, farm jJtnicrures, small churches, ^eh-niN, v»»mmif^ial and industrial buildings, 
Ht^mes or rei>idential buildrng-^, one «>f lumber's largest markets, amount to more than 
a million houses a year, of rhe.sc-, four out .j»f five arc of >V4»J won.^truction, each averag- 
ing? 10,1 4. n board feet of lumK-r. 

It IS extremelv important that f very 1, \. student be givci. an opportunity to acquire 
some knowledge of good home desigr. and basu building c.m.^tructlon methods. This area 
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of v\tH.»J"Aork.nj* AiU ^riibl^ Una to Ixiv »ir builJ •Al^e!>, thu> rsuUinj; nianj builJing prub- 
k-m^, tvcn though Ik »ua'. n^t «.nt».r cIk buiMinj; lnju^lrlv.^>. Ht\>idt'ntial vunsrruciion 
m^Klcl buiUin^ .-houlJ nut bt ^^J^J^ionaliv uficntvJ, ho\s«.vcr, >tudt'mc. v\iil have IcarneJ 
conccpt-% of 1 large phase t.f the ^\ooJ industry, 

Hic hou,-^t. plane* .-^tlv^.ts. J lu uiJ in the rc-^iJcntial *,un.>lruvliun unit havt been JiviJeJ 
into 4 •HCvtion>, a>. notcJ on thv tlt>*»r and f»>undatior. JraAing-, Hiis meilioJ .'.*I5 allow a 
t<..iiii 'f >UlJ[<.-nu-^ ti» v..»n.^truct a -wtion i-f the h*»u>t at vaneo li^ne^ Jurini; The -school 
>var. \fc^r all 5wCti»jnj> havt bi.en compleleJ, the fuur ^wtionv^ v.<juM be moved tnlu the 
prijper p»»^i?ion, shoeing the assembled structure in it> proper perspective. 




Fiiciu»o 6. Scoled-down portion of residential construction 

'^cdet H^ifh wqM home jig. 

The tvK trim f- d >calc', 1-1 2 m*:h e<^uiK 1 foot, '.\a> u>ed .n the teaching model 
.<h»vATi in Ful \ \l,-o ^hoAn m the illustration is a wall frame jig, a con^itruction 
revhmqut that knd.- it,-^.lf l^* thv *nia»-pr«xluvtit'n, a,-»tmbK-line ba^ic^ in fa^.ti•rle^. Fni^ 
v^^'n^ept, m- dular v.»n^trvt^ ti.»n, .mt of the iatt^t.-ttp> a>^a> fn^m the traditional metI;od 
•f buddiftj h.imv^. it »^ fiu»r<. ^.ffivient and Ie^> ^*»xtU. *Jther technique.^ in the building 
.i«n-fruv non indu^trK-., mit^.rial>, and pnKe.-.,-*^ -v <.an bt re^-^earched and developed d> 
i c vvl I inJu-^trul art,> 'An^d'.^orkmg student-. 

VM. Wood Structure, Properties and Identification 

\ ^rudv y^{ A.K>J -truvtur^., it- prop;. rti«. and mvth'>is »>f identifuation is essential 
t ► lif ^ \ v\.H>J\\.»rling -rudtnL-.tu aid m th«.n '>Liecti«>n ■ •f appropriate m iteriaK-. for prod- 
u:f development. 

V«>dem '.oi^J miu^tru^ Jc -ott von.^idtribk time to analv.^ir», evaluation, and selec- 
tion if mi'<.rial- ippropn ir^. to i xiivcn product'?. phv>i'. il, nuxh inual, and envimn- 
m<.ntd cuircrTvnt>. wur indiir'tnal irt.- vla^^^nMjm^ and Iab(iriforie.> .-.hould be- areas 
Aht.t r^. eir^h ind experimentation ^an bt applied to better understand the complex 
-.tpjvni'^..'^ of the ba^iv rav^ m werial ^ie use, moixJ. 

'A.xj i 1^ V »mm>»npiiwe that av taKe it for grante'd. The .Milid piece of ttr>od •jsc%J 
in oiir |"«r'>dui r-., Ahen .iwvetJ undi. r i m*vrM-.*.op<., becomes intricate arrangeme'nts of 
c^trong though tinv celU >c«.n j,^ cither ring p«»rou;^, diffuse p<»rou.-, or n«)n-ptjrous j*tr ^- 
ture-. rhi> He-tAufk of IN m i> aU«» be >et.n if the -urface or edge of \\»)od is trimmed 
■Aith I >hirp knik ^inAle-ed;tc ruor blidv ind^.*thcr ^,ie^\ed Aith the unaidc^J e>e or 
Aith I l*r< hand kn-. 

I he m Wot It'. ..f ...f'd it 11.^ irt. l*ing and thin a tth tapered ends, rather like hoi Uva 
t<K»thpKk%, 1 ibt r-, ont- t\pe of^ Jl inhardA4w>,js, arc .k»uiI1\ ^trv minute, approximarelv 
I 2' of in mvl* in Kncrh, Iricheidr-, i t>pe *«f v H in >ofrw.txid.>, au abt>ut 1/ 8 of an ineh 
in Kngtii, or Uiout 4 miliinieter-.. ^^^,^t hard > )ft%\<»i ccU^ are tipeud in .sh tpc and 
ha\c tht ir k-n.tth dimen>i»»n nearlv p iraii^l t»» the lon^; diret tion of the tree stem. 
V.heth^r >et rht 1 ir^e •►f ^mill dimen-i.in 4if ihe <.eli depends on ho^\ the v\*-<id \^ cUt. 

(.».n». ralh, for >trucfur»i purpi^t^, Ao<>ds ire divided :nto ti.\o groups, ha rdtt«M>ds 
jnd ^o(tA<>.»J.>. ^o^t'A^«^J-. oiD^i^t <*i rfi. < one-be innii tree^ vehich havt needle-* i>r scak— 
liU l\ > -»Kh i> tht pint ^, >p, and fir^, U»miJ^ fmin Thi^ group art ^onsidtrcd 
non-p'iro'iv, H ird'A*w»d-v con>i't of broad-Kan d free > Ahiv h «IK drop their leaves in 




ihc fdii. AocHb (ruin it»u>^rouphavc diffuse or ring poruu» ^cll »truv,iurc&. These include 
ihc ojks>, dohct>, birs.lit»-», luaplcd, and many others cummunl) uocd in our wcx)dworking 
\,uuri>ei>. Tlic t>cparatiun into tht&c t^u groups Jut» nut mc.Ji that all hards^oods have 
harder ^ood than ihc ouftAuodj*, it ts> aconvcnicni Aa> to divide >vuv>d© ba^ed on their cell 
structure. 

An cxeeiient manual ha» been prepared b> Turcbt Truduets Laboratory of the Forest 
:>crvi\,e, l.x LXrpaftmcnt of Agrieuiturt, cntitko, \ lasoroum Demonstrations of Wood 
f aipertiej>." Ihi© manual v^lli aid lA v^ood^^orking ttawhert> tn demonotratmg some of 
ih^' properties of v^oud and how thcac prupcrtieo reiute to the vcllular strui-ture of wood. 
These dc-muni»t rations ^an be used m Lt\t.ia I- IV and ^an be expanded to meet the needs 
of particular students. 



rhe V\ood ^tud> center zyhown tn f-igure 7 illujtratts d variety of materials to aid 
studenii> m vvoodwurking v^uur^cb to bttur understand tht ba^nc matcrtaU used in their 
laboratory manipulative experience^, 

OPPORTUNITIES UNLIMITED 

fh- fvicst pruduv,ti> industry, oldest m years but youngest in opp-jriunities, offers 
prestige and profit to those who cho«Jse-thioex»-iting field for their future careers. Major 
career areas m the- forest prudu<-ts indu;»tries are; fore-oiry, manufacturing, wood 
sciences and technology, research and development, i.iarkcting, jnd information and com- 
munications, bach area ha.-N muitipie fieldi> for spewiali.^tt* in technical and non-technical 
acuvities. Private industry i» the largest employer of forest produ^^ts technologists. 
There are also many v,areer opportunities m the wood research and forest utilization 
programs of federal and state agencies. 

The construction industry, largest lumber con>umer, is open for men and women 
traine\l in designing and fabricating w<>«^d. There are also fine career opportunities in 
the teaching profession. Lnergetis. students Aho choose careers in the forest products 
industries will find a br4>ad field with multiple oppi.rrjnities and only limited competition 
for top positions. 

^\tx»d inJustrles are ever mindful that trees are a renewable resource and are con- 
sistentlv expjnding their -eie-ntific vffi-rts m gruvMng timber as a crop and in developing 
more and wiser uses ot cuh rrce h.u^e^ted. Pu^ foresight assures an cndle.-^s supply 
of raw materials witn Ahieh to fill v»t mands for wt>.jd pmdu^t^. Thest. industries enj<^v 
a stability that Jusiifie> their investment.-, *>{ billion.- of dollar^ m land, equipment, and 
s:electinn and training of emplovevs. 

\ctivities in the wo.)d lields prist ma challenge and fulfillment. There are no dull 
mome-nts for te*.hnual Aorkt-rs m rhe forest product mdustrus. They enjoy sights and 
sounds ir. w. . fore->t, mills, and plants. Iluy find thrilN «nd cxeilenienr all the way from 
tiny ■^eedling^ -imAing tumurrow% timber ».r«»p-- to giant w*x>d tru^^e«. or arches in a 
mrxlem timber building. 




Figure 7. Wood study center. 
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ijram for mtcrrnvdiatv anJ •^^.^onJar\ n^h^MiI -.tuJ^nt- in thv .-.tatc of NlK^^ouri, l.ath 
teachtr u^inc thi> 4aiJ<. -.houIJ r.»a?<. .iJaptaJi^^n-. to niwt hu-^ «»r hvr K\Khini; conditions 
found in thf Iah.»rati«r> and i»r d i--n>*>m faoilitic-, 

REFERENCE 

'VWjJ InJu^trv i_ir>vr:r- Nat* *nal iv»R-t i roJa^t- \->-»k hitn»n, IM^^ ^ia^^athus.'tt> 
Mr. Ootmcn ;>a me*^b«r of the lndj>tr»ot Educctt:^ fc^.ijU/ a» j\?uthwe>t Mi5>o«urt State ».»niverj»ty, 
SprJngfleM, MInoofi 65302, 



rhv \mvnv in In-tit jr. ,,f limKr onc-iruvrit^n a nitional trade association \\ith 
nuiuixr l im.ntvn^ < .»riptn*^- i ^ iiwd thmach^Mi th*. f nit^d >taK'>, Npvcio u-cd for 
I intnatin*: tr;. prim tr.I. .iur!^«. m ptnv m rtu -tiut!i ind m thv 1 j,-t and iXni^las fir in the 

J hminitcd fimKr-^ iv^ manat i^.-tur(.d fr<«m lumber int«> a xanvtv 4if -^izc^ and 
-^hapv-^ I .r nian> appU. iti^m-^. ria^dLir.un ir?. JtiHth. r-^m iv K a^>vd in >^*taight confi^ura- 
iv^n^ f.t' '^impf'L p^j-'t ind K tr^i t\pv- of ippiiv itum-^. i urv<.d member^ are used for 
\ tn.>u- ir^h .<«nfii::u*-,irMrt^ -^u-.h th*. t'jd«>r ir^h tht radial ar^h, a-* uvll a> various 
fu-^-^ v.>nfij:ur IT* m-^. I>>mL-f\x'^ -"f-uvtur*.-.-^ h*\v b.^.n v<»n>truvtt'd utilizing glued lami- 
navJ trrtb*. i'-^ a th x k-ir -vpin-^ '>f up i>> ft, 

\ r^.v^.nt Jt^tlopirn^nt m lipi,naT^d ttmb r atth/mg the «»ld ^^n^^qn »>f the cov«.'r«.'d 
bndc. th*. d^^d I imAnatvJ pin.I d«.Kk ^v-sknu I ht-* -»v-fcm a>v> giulam -tnnger^ 
f<*r rh. mim b*.d;:v ^tra^ture, anJ th*. d^vK -\-t<.m niadc up glued laminated deck 
pin^I- Ahich ar s,->wnn.ilK latiunau-d mt-v i ud •>nthvir >idv t»i form the de^k .-urfa<,e. 
nK>i, dvv.k pm<.N *r*. f »^r^.nv.d t*»gi*th^.r u-«ing -te^.1 J**avK that ih\. dc*.k -«\stem \\orK8 
i-v an ^♦rthk»tr<fptv pHt^ ind iL-<« i^r>. i* i r<?of to pi*»r^ct th<. «.trinj:erN from precipitation, 

Oiavd iinunaud timKr i-- x '.<-r^anK, <.^ononuv il cnn-^tructmn material vvhich lia> a 
varan of apj>lK" iti. r-. in eani>a^ o>n^t*^jction proicv^t-., 

Mr, N. J-.vla# .> Mcnagci v,>f Eng.n^jei^ng Ser^i'-es, Amenwcn invttlutte of T»mber Construction, Englewood, 
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Minutes of the Delegate Assembly 
Business Meeting 

April 19, 1974 
ScotMe, Woshingtoo 

Edward Kabakjlan 



President Joseph : I ittrcll ^^illed the meeting to urder at p.m. Dr. Kenneth 
Brown v\ns; appointed Parliamentanan for the busmess meetmg, 

Franzie 1 ocpp. Chairman of the ( rtdentiaK-. Committee, wac. called upon b\ the 
President for the seating of the Assembly, 

The l*resident called for the r. admg of the Mmute.s of thv* 1^7.^ Annual Busmess 
Meeting, Kdward Kabakjian, Lxecutue Seerttar), read the mtnutes. Jack Brueckman, 
Jr., Ne\v York, movtU for the approval of the ^unute^ as reported and amended. The 
motion was seconded b\ Kenneth Shank, New York, and passed. 

l>r, Lutrell called for rhc reaJmg of the 1 reaburer's Ueport, Dr, Kabakjian pre- 
sented a "Statement of f.ind Balance" and a bummarv Report of the l iscal Accounts, 
Frank Ingram, Indiana, a;,kc\J that the IXlegate.^ be provided with a more detailed report 
on fiscal incoHK and expenditure^ at future Delegate A c.oembi> Meetings, the Treasurer 
reported that tht r^quc^t ^a,^ juc^tiftcd and tliat an expanded fiscal accounting would oe 
included in future. Ir<a>urer reptirt.-, Kdward Kabakjian moved for acceptance of the 
report. Lovi.t lU'amphell from re.\a.-> r-econded the motion. A division of hou^e was called. 
Hie motion carried, for and 33 against. 

Copies of tIk ' l^''Ur4 l'ret>ident';> Keport" were made available to the Delegates. 
\fter amplif>in^ ^trt un part,^, tht President >ubmuted the report to the Heeordi ng 
Secretary*. 

The PrtsiJent called fur old bu^tncs^. lie reviewed several resolutions passed at 
thK \tlantic ("ir> Conference, and particularU tmphac^i^ed resolutions pertaining to Gov- 
ernance vmd Constitutional vhangt.^. The i.Accuinc Board had appointed a (.constitutional 
Cor-Tiittec Ahiwh had cightv pcxipk workmg undt r the chairmanship of Dr. Larry SS right. 
The constitutional rcvi.^iono ^>ug>;t^ted b> the eommittet had been received b> the Kxecu- 
tive Board at tht St at tie Board meeting. Tht Board feit that the revision^ ^hould be sub- 
mitted to the membership for studv and examination. 

No othtr old bu>int^> w is brought to the fh>^r. Die I resident ^alled for new busi- 
ne.*%s, 

Horace Mavo, IX-legate representing M:a, moved that 

"the Treasurer pruwde a major line item accountmgof the finances of tlie Asso- 
ciation to thedelegiteoattachannuai meeting." It wao seconded b> Bob Thro\\er, 
New Jersey, and pas^ed. 



C jrl Y4)rk, Illinois, moved ilut 



"the President of the AlA \ ^hall cau.^e to bt prepared a written report from 
ea*.h commirtt<. which c^umman/t,^ tht action.^ of the committee for the year 
pnccdm^; tlu convention, with recommend<itii>n.> fi>r action.-, on any business 
delegated tu it bv the I' re .^i dent or the Delegate >\ssenibl>, and it be further 
moved that tht-^e ^ummane^ be included with the Pre^ieient's Keport submitted 
to the delegate s at the Delegates' Informational N»vetin>^ for review r.nd/or action." 

Motion wa>N ^eeonded bv Mian Myer^, Maryland, <»iid pa.- ^ed b\ the Delegate A>sembly. 

The President a^^ked l\iul I'Wore topre.sent ta^^ Acknowledgement Kcsolutions 
to the Delegates. lXVi»K ixiuved for tlie acceptance of Kesolutions A-74-1 through 
A-74-12. Horace Mavo, Nf.A, seconded the moMon, which carried. 

The President called for the Standing Ke 'olutions. 

Paul IXA'ore moved for the a^vcptance of Uej%olutions ,S-74-l through .s- 7 4-9. I.ouis 
Lcker, Michigan, ^evtinded the motion, vJiich ca»*»'ie'd. 

ITie Pre^sident called for the ( urrent Uesoluti ^ns, Paul fX Vore pn ,cntedC-74-l 
through ("-74- 
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IU»rait' \l i\*>, \, A^U'd tor uiaui^Ui il aic^vu--h»n and aaii> on ihc c unent Kcso- 
iuuonx. iufK a i »x <m, * »t^v;on, HHni .1 Utat rht, Ji^cu^-^ion of pruJ>o^^•a cunxnr rcsolu- 
non- be roor^kua to th*. ^.»i^H^uK, -^oIuHon. sS I, 2, ^ and 4. C\irl.Vovk, Illinois, 
^tcondtd the motion, v^huh carrud. 

Paul l>cVo?\ moved the acceptance Resolution C -T4-% \^hKh v^a.'^ .-econded by 
^.arl \ork, Hhnoi^. \tter miKh dic.cu^>i»>n, it v^a^ ini»v<.d I)\ Hui\ue Ma\o, NKA, that 
i -"4-^ be imend.a tn pKiv inc ^ peruU iiu t the u*>ra Uli>tnKnt m th- Ia>t sentence, thus 
eltnunatinki the ret^^rdK. to an autoiiuu. nu u a^e ot a ti\cd anu»unt. U»»beri Thro^^er, 
Nev% Jerse\, seconded the niotmn, v^huh *.ar t ud. Ihe rcMilution ^^a^. pa^c^«.d. 

Paul IX-Vurc mo^-d the acceptance »«t i<e.M>lutum (-74-1, \^huh ^^a^^ cxeconded by 
loUK l.cker, Michigan. Ihe motion tailed. 

Paul l>:'Vore moved tor the acceptance oi k -74-2, \^hlch ^^a.- seconded by ( arl \ork, 
aimoK. t^tanUvn tngram uuned an amendmem to the rt.-olutum, v^hich ^^ as seconded 
bv Maurice Cuptii, \n/ona, and appnned b\ the IVlegate.-. Ihe aaunded resolution 
pac--vcJ. 

Paul I Wore moved the acceptance of v -74- \ ^^huh ^^a^ seconded by I ov.cll C amp- 
bell, lexa^. I he reM)!unnn pax<ed. 

Puil Oe\ore moved the acceptance ot I -74-4, ^^hich \va.s >econded by Tom Watkins, 
\n7ona. Robert lh^o^^er, ^e^^ Jerse\, moved droppmni tht ,'^econd "resol\L" and pro- 
posed j'nex^ paragraph. Horace Muti, M V, .-econded tin amendment rf M)lution, vvhich 
passed. The resolution \\a^ approved as amended. 

\tter advice b\ I dv^ard Kabakjian, the Delegate.- agreed to recon-ider Uesoluiion 
i -74-2. Horue Ma\o mo^cd lor reconsideration, -econdcdb) \llan Myers, Maryland, 
and approved b\ the iVlecaies. ,Klmc.-^B^H>ne, Texas, moved that the reference to specific 
amounts of mone\ be eiimmated m the resolution, .seconded b> Uilliam Scaro^b<)rough, 
\orrhl irohni, the jmended motion \^as pac^,'^ed b\ the [^legate Assembly. 

Hnrue \U\o, \l \, moved that future Presidents' Uep<irts include a copy of the 
Kvounts tor the ti-cal \eaf through lunc ^0 ot the preceding year and nn up-to-date 
rep<'ri on the current ti^cal >eai ending ^) da\s prior to the Annual Conference. The 
motion \^a> -e^onded b\ Robert I hro^u-r, Neu Ierse\, and passed. 

IhonM- i ai lair, \e^^ \ork, moved that all coiTmiittec chairmen prepare an annual 
report, indicating me di.-xposition i»r progress of the Delegate Acs,-embl> actions so that 
all member- bc^ u^are of \.--ociatton .ictivities, these reports to include committee 
charge-, re-poncc-, tiiuncial action.-, and committee recommendations. Seconded by 
;\illum .^.hele^eter, \ev^ \ork, the moiion p<i.— c'd. 

IVan vVert7, Illinois, moved that a cop\ of l.xecutive Board minutes or abstracts be 
iir.en to each Delegate at the tirsi IVlegates meeting ar the National Conference. Ihe 
minute- are to be trom all Board meetings during the previou,^ \ear. I uther Burse, 
Pena-vlvania, seconded the motion, ^^hlch carried. 

UioiiUs l.ai Ian, New Nork, moved that a drattof the Keci)rding Secretar\ s minutes 
.>f the National Representative Assembly be mailed to each IXlegate ^Mthm (>0 days. Prank 
Ittizrini -econded and the IVlegate^ approved the motion. 

Kobert sharp, Marvland, moved that the I onventii.n Planning Committee be 
directed to .'-hedule the IVle-ate \sxcmblv meeting and the \nnual Bu.-me-s meeting to 
begin no later than lo: m a.m. on their vspective -dieduKd da\-. and that ilv .-e meetings 
not h« -cheduled ahead of other activities requiring the attendanc e of the iX^legates. 
UiUiam ^chelegeter -econded the motion, uhi.'h pa'^-^ed. 

\e^^ \I\V offiv er- introduced uere I aura 1 evu^, vice pre-sident for classroom 
reicher^, and \l lUidisill, president elect. 

It i< announced that the ne\t \l \ \ < onfe re nee vvill be held in ( locinnati, Ohio. 

Ihe m'vring idinumed at ' Mt p.m. 



Resolutions of the Delegate Assembly 

ACKNOWLEDGEMENT RESOLUTIONS 

\.7}-l. \pprecMtion tojhe President. ^Mll Rl Dr. Io-^M>h I. I ittrell, as President 
of the \imrican Indu^rri il \rr^ V^smiation, ha- given so liberalU of his time and his 
MleD'-., t AhibHing an o»it-t mdinvx eap u it\ foi K ader-hip, md 
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WlirPr.AS, the \».->otiiUiun ha?* niaJc exemplary progress under his leadership, 
Br IT nriUMN lUX OKIH p that the Absuchition, through its membership, officers, 
<ind executive board, exprosses'its fullest appreciation to him, 

^-"4-2, Appreciation to the Conference Committee, the Program Committee, and the 
Program and Conference Fa rticipant^-. , INAbMUCKas the Thirty-sixth Annual Conference 
of the \merican Industrial Artb \o.>uciatK>n v\a& posbible through the direct, dependable, 
and efficient .service of great numbciA of mcmberb of the Abbouation, and inasmuch as 
ihe Conference has achieved an outstanding level of success, 

BL IT HLRi:iN HHCORDLD that bincerest appreciations are expresbed to William 
Bakamis, Program Chairman, and Sam Porter and Herbert Bell, General Co-chairmen, 
to *he members of Conference ^.ommittecb, and to all die teachers, supervisors, teacher 
educators, and students whose effort b in total produced dns Conference, 

-\-74-'^, Sppreciatiun to the Shin , INASMCCll at> the continuing support for and partici- 
pation in the conduct of tht Annual Conference of the Association, and, in view of the ex- 
cellence of this year'o Commercial exhibits ab a feature of the Conference, 

be: it HKIU.IN RLCOKDLD thai the American Industrial Arts Association expresses 
its appreciation lo i:ducational Hxhibaorb for their participation in the 1974 Conference, 

\-74-4. ■^R.recijti on to the Teacher Recognition Program , INASMUCH as the Associa- 
tion is dedicated r encouraging excellence in teaching, and 

LWSMUC il a.-> its program of recognition of outstanding teachers is marked with 
increasing excellence, 

BP IT IIPKHN RnCORDKD that expressions of appreciation are tendered to Kenneth 
Cilc, Vice-president for Clabsroum Teaeherb, and his committee for their contribution 
in the conduct and promotion of this program, and 

Bi: IT U SO Rf:C0RDi:D that appropriation is expressed to the officers and members 
of state association^ who have participated in the teacher recognition program, 

.Appreciation to the Vice Presidents and Other Officers , WHLRLAS Bernard 
l^jtton, Vice-President of the American Council of State Abbociation Officers, has given 
so liberall> of his time in the leaderbhip ab President of his Council for the past two 
years and has devoted and exhibited outstanding leadership bcrviees as Vice-President 
of the American Industrial Arts Association, and 

Wlirpr \S, Billy Mayes, Vl».e- President for Classroom Teachers for the American 
InJustrial \rts \oc»oeiation,har, exhibited bteadfa&t devotion and effective and solid leader- 
ship to the American Industrial Arts Association, and 

Win RF, \S, Rodney Anderson, Vice-President for Supervisors, has made outstanding 
contribution to the Association, and 

WIILRLAS, Willi;* Ray, Vice-President for Teacher Lducators, has provided excellent 
leadership tli rough his service in numerous efforts, and 

WHnRi:\S, Uilliam Hoots, Vice-President for Ucmentary Industrial Arts, has served 
the Association effectively during his tenure, and 

WIIHRLAS, Jamco Little ford, Vice- President for College Stuuents, has evidenced 
exemplary service to the Association, and 

Win£Hi:AS, Paul W, DeVore, Immediate Past President, provided continued leader- 
ship and service to the Association, and 

WnnRL\S, the As.^oeiation has made exemplary progress under the leadership of 
these Kxecutive Board members, 

Bi: IT IfHRLIN HLCORDr:n that the Association, through its membership, offuers, 
and executive board, expresses its fullest appreciation to them, 

APPt^A^tion to the Ck>yemorof the S tate of Washington . IN VILVV oV his support 
for industrial art.-> in Washington and the 1^74 Conference of the Association in Seattle, 
B.r: IT IirRLlN RnCORDLO that die Association expresses its appreciation to Gov- 
ernor Daniel ^ l>ans for his assistance in making this Conference a success, 

\-''4-7, \ppr e» iition to the iMpcnntj^ndtmt of Public Instruction of the State of Washi ng- 
ron, Bf ( the progress of mdu.^trial arts education within each state reflects the 

philosophy a^id efforts uf the C hicf .>tate School (Jfficer, the Association expresses its 
appreciation to the Washington ^upt nntendent of i'ublic Instruction, Prank D. brouillet, 
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for hit* demonf,tratt-i.i -.uppt>rt of industrial iiris cdu*.'Uion .md to this ^.onference. 

I his cipprci. lation lunht r extended to Herbert Bcli, mil buptrvi.^ur of Industrial 
\rtt», for his cooperation toward th*^ Conference and for his achievements for the im- 
provement of industrial arts education in the great State of Washington. 

\-74-8. \ppreciation to i craonnej of the ^Sashm^^ton Industrial Arts Association. Ilie 
cooperation of the member.^ of the Washington Induotriai \rto As.Miciation in preparation 
for and conducting of tht ll»irt>-o.i.\th \nnual Induotriai Art» A^,»ociation Conference is 
recognized as a major factor, and the AlAA through its Lxecutive Board expresses its 
sincere appreciation. 

A-74-V. Appreciation to 1 educational 1 ' c rs onnei. ' Tlie success of the Thirt>-sixtli Annual 
Conference rest» ut large mtaoufc on Jk devotion and vontributiono of the personnel of 
publK schools and coiiegiate institutions. The meiiiber»ijip of the AlAA through its 
Lxccutive Board expresses it» tiianks and appref lation for their contributions. 

A-74-lU. Appreciation to the Tubiu bchoois. iNAbMUCI I as the success of the 1974 
Conference wa:> insured b> Uie fuiiesi ^-o<»pgration of Loren 1 roxel, Superintendent of 
Seattle Public Schools, and his staff, ^ 

Bh 11 iiLRLlN iiLuuKUKU that the officers and members of the American Industrial 
Arts Association express thefr gratitude for their assistance. 

A-74-il. Appreciation to th e World buture Society (F^vergreen C haptcrj . The Evergreen 
chapter of the VVorid I uture 5ociei> has made many unique and valuable ^contributions to 
the Ihirty -sixth Annual Conference, and for their ^contributions the AlAA membership 
through its lAecutive Board extends its thanks and appreciation. 

\-74-12. Appreciation to the National tJfficc . BlA AUbF, of the vital role of the National 
iJffice of the Association m the effectivencj^s ^^f the service to the As>sociation and its 
members, appreciation by the membershif and the [.xecuti^c Board is herein expressed 
to the National Office Staff. 

STANDING RESOLUTIONS 

^.74_1. The A!AA believes that excellence m the clas^rom is the foundation of a good 
education .>y>tem. Hie Association, therefore, supports the philoc.oph> that only properly 
certified individuals be permitted to teach industrial arts. The \ssociation furtlicr seeks 
the abolishment of all substandard teaching certificates currently being issued. 

.'>-74-2. ITie \1AA believes that an industrial arts program offer?> one of the best educa- 
tional opportunities Uiat can be u^ed to help >oung people grow to the maximum of their 
individual abilities, therefore, the Association further believcc^ that a program of indus- 
trial arts should be offered in allelementary, middle, and secondary schools in the nation. 

b-74-i. The AlAA believes tliat program and institution accreditation as.^ures the con- 
tinued development of quality programs of instruction. To tiui. end, the AlAA encourages 
its committees and member councils to formulate a»_»_reditation and^or update standards 
for aiiprogranisof industnalartsconductedmelementary, middle, and secondary schools, 
colleges and universities. I h<. standards should be de4,igned to promote improvement 
through self-evaluation, as weil as provide criteria used by acercditation agencies. 

^-74-4, phe AlAA believes that a maximum effort should be extended In soliciting mem- 
bership for and continuing the development of the industrial arts student clubs at both the 
high school and colle»ge levels. 

^^-74- S. Ihe AIA\ be-lieves that all persons regardless of ra^e, creed, eolor, or sex 
should be given the oppt)rtunitv to particip<ite in the programs t>f industrial arts m the 
schools^ of the nation. 

^-74-(>. Uie believes in and c»>ntinues to support the mtemational movement to 

standardi7e and convert to tlie metric measurement -.ystcm and entourages all of its 
members to mclude instruction on the metric system m their classes. 



S-74-7, Iht \I.\A tithiVi^ iUai .ill ^du. <n«jr.-. and all prot\-.sMonal a>sot iations should 
work tugcthtr in ilu ^dn. ui.»u iUk v^uiti of uur M^hooK^ to bt-tter prepare them for nn 
ever-changing technulogual sdcieiv. 

$-"4-8, The AlAA bclitve^ that a maximum ttfun should bt^ extended in the busmc^^- 
indu^try-educaiji»n paring r^hip for tht purp».'>t^ of keqnng that .>egment of the society 
informed of the contribution of indu^strial arts to the youth of the nation, 

I he AlA \ beht VL\s in and .-.upport^ tht t ttort.^ uf it> International Kelations c om- 
mittec iti .strengthening th<. industrial arts aoM). iation.s and program.-, in all nations of 
the \iorld. 

CURRENT RESOLUTIONS 

C ^"4-1. Wtn KI \S, the finan..ianitalth of die Association remits largeh upon the financial 
success of the \nnual National C onference, and 

WIW KI \S, the financial su».ve.s.-.isdetermmed largely b> the attendance at the \nnual 
National ( onference, and 

Wm lU \S, attendance at the t onferente i,s u>uall> severely limited when it is held 
ai geographic extremes (ea^t ».rast oi west coa^t) of the country, and 

WHI lU \S, attendant t ».an bt greatl> increased by holding the ^.onference in a city 
within a "Golden TriangK " established bv the pomt.^tif huago, Tittsburgh, and 6t. I ouis, 
now therefore be it 

RlsolVII) that plans for future Conference sites be iitnited to cities within the 
p^jpulation cons. ent ration <»f tht Q.iden hianjiieor its nearb> environs. <lX?feated by the 
Delegate Assembh.v 

C -74-2. Win.lU A^, Iht C ro.■^^ roads '76 lApositum will be the fotal celebration for the 
KKUh inniversarv of industrial arts in tlie United States, and 

WHI KI \\ tL tkbration will mvolvt exten.sivt preparatMnt,, expanded programs, 
special awards and vtrt monies, and considerable publK and profesMonal promotion, and 

UIII KI AS, a personal commitment on tht parc*jfour membership niav lead to a per- 
-lona! commitment of attendance at thi.s anniver.sar> conferent^e, be it therefore 

KI SOLVId) that the AIAA Lxecutive Board be auttionzed to solicit a special tax- 
deductibk Contribution from ».ach me^^^.r to iielp finan«.e ttie planning, organization, 
administration, and programs of the cen. nial exposition, and be it furthei 

KI:S0IVF:1) that thi> c^olKitation b*. organized and t.ondu».ted b> the c rossroads *7() 
Planning Committer and nionu ^ m* collected bt sent directly to the treasurer of the AlAA. 

(•-"4-^. WHTKI AS, tht estate affiliate association's act a.s member.->hip recruiters for 
the \niencan Industrial Arts \j?sociation, and 

VIIPKLAS, other national proftsMonal orgam/ation.s provide a redui .-d rate for dues 
when tiie member joins through a state affiliate, be it therefore 

HI SO] VI I) that an\ member >)iningthe American Industrial \rts A.sso^uition througli 
the efforts of the .state affiliate nia\ do so at a reduced rate if at the same time he is also 
joining the state affiliate, HVfeated by the Delegate \sseniblv.) 

C'-''4-4. Will KI \s, I rL^ident Paul Ik'Vore during his tenure requested Dr. I^rcdnck 
Kag\ to oindutt a stud\ on the governan*. t ot the \merican Industrial \rts \ssociation, 
and 

Win HI \*,, Dr. K ig\ did vonduct an<l submit a study on governance :o the I Accutive 
Board, and 

UIII KI i\uil I Won reque.sted the Ivleg.Kes to the l*)7'^ annual conference to 
con-Jider the issue of governance of the association, and 

UIII HI \s, thi DcKgatcs at the annual meeting in \tlantK t it> requested the l-.xecu- 
tive Board to ap|>omt a C onstitutional Kevisi»» ( ommitier", and 

Win KI \i>, tht C on>tituti<mal Kcvisiun c omnuttet was app<jintcdb> President Joseph 
1 ittrcll, and whcna.s ^.iid Committee has subniilted its rqxin to the l^xecutive Board, 

NOW rUIJUd-OKP BI II KI SOI Vl.D that the Pxecutive Board be directed to have 
prepared pn>|)osLd revisions ot tht Constitution of tiit V.s.mk lation ba.sed on the above 
at thms ind 

HI. II H'K lULK KI \ PD that said profHi.se 1 revi.sion^ be printed and distributed 
to all membirs through their r*. -pt^tivc ^tatt as>u< lation^ with uust ructions for reviewing 
and discussing the c»>n.stitution and proposed revisions, and 
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lU. 11 M'Kthi K Hi i> that the rv>pvct\\'C ^>tate rcprc.sentativch and/or the 

rospovtive st.itf >o< Mt(*»n^ Ik rc<(uc'stcd to <.onduct.,c.>j»ion>for the purpo^e of rovi>;ing 
and di>cussing thv const itun»»n and oroptKscd f^viMon^ and report Huir recommendations 
to the Lxecutive Board. 

1 .74-\ vsni Ki As, the fundmg of a National Conference if> dependent on the financial re- 
sources ot Mate \sMKiation, and ^^herc«s a current St^OO.OO allotment from the AlAA is 
not aiknuate. 

Bl iT Kl M)l V I i > Uiat the \l \A I \ecutive B*)ard review tht $600.00 allotmeni. 



VOTING OCLEGATES 
1974 AlAA ANNUAL CONFERENCE 



WE^T COAbT 
Alaska 

None 
California 

Charles Brady 

Howard Decker 

Kenneth Bosh 

James Edwards 

Waher Ma«w»^ 
Hawaii 

None 
Idaho 

None 
N evada 

None 
Oregon 

Oarrell Paxson 
Washington 

Jack Estep 

Carl Boe 

soyiti 

Arizona 

L. J. Pordini 

Maurice Guptil 

Tom Watkins 
Arkonsos 

None 
Colorado 

Lariy Denton 

William Grove 

Alan Aogaard 
Louisiana 

None 
New Mexico 

None 
Oklahoma 

Joe Richards 

Robert Phelps 
Texos 

Ronald Foy 

Dovid Lorms 

Janes L, Boone, Jr. 

Lloyd Compbell 

W. A. Mayfield 
Utah 

Leo Mower 

Thorlow L. Boiley 



NORIh 
lowa 

Dan Roberts 

Roooey Scholten 
Kanjos 

Na«| Mintz 
* 'linncsota 

None 
Montana 

Everett A. Sheffield 
Nebraska 

Jerry Hepp 
North Dakota 

Robert Moofe 
Wyoming 

Joe Svoboda 
South Dakota 

Stephen Evans 
Canada 

None 

CENTRAL 

Illinois 

Carl A. Yark 
Bill Cady 
Joe McCraith 
Bill Hayes 
Dean Wertz 

Indiana 

Edwarc; Paloncy 
Joe Mrak 
Frank Cackowski 
Frank Moriconni 

Kentucky 

George Glover 

Michigan 
Louis Ecker 
Robert Mathers 
Fronk Ingram 

MUso"ri 

D. D. Northdurft 
Phillip Schooley 
Damon Vincent 
Victor Rogaini 

Ohio 

C. J* Koiezynski 
C. Richard Lonier 
Albert Squibb 
Russell Henderiy 



Wisconsin 
Lee Smalley 
Jomes Bensen 

NORTH EAST 
Connecticut 

Ronald Rogers 
Maine 

None 
Massachusetts 

None 
New Hampshire 

None 
Rhode Island 

None 
Vermont 

Spencer Whitney 

NEA 

Horace Mayo 

EAST 

Delaware 
Gary Bell 

District of Columbia 
None 

Maryiui'fd 
Allan Myers 
Robert Sharp 
Harvey Storkey 

New Jersey 
Louro Lewis 
Robert Th.ower 

New York 

Thomas LeClair 
Jack Bfueckman/ Jr« 
Kenneth Shank 
Wm. Schelegeter 



BUSINESS MEETING 

Mrs. Mary Good 

Jomes Good 

Michael Adorns 
Pennsylvania 

Luther Burse 

Robert Hostetter 

J. Alan Little 

William Sk;lly 

Olan Sterback 

William Wilkinson 

Aaron Wilson 
Virginio 

Jomes Cook 
West Virginia 

Jomes Snyder 

SOUTH EAST 
Alabama 

Vr'uMy Hartrog 
Florida 

Ed Kenyon 

Dave Skinner 

Jomes McLaughlin 
Georgia 

None 
Mississippi 

None 
North Carolina 

Raymond Tiuce 

W. S. Surbough 
f\;erto Rico 

None 
South Carolina 

Horvey Morgan 
Tennessee 

John Folks 



Cr edentials Committee 
(Pres., Joe Littrell) 

1. Lee Carter, Boise, ID 

2. Les Litherland, Jefferson Co., CO 

3. Lynn Lundy, Laramie, WY 

4. Ken V/inters, Murray, KY 

5. Bartlett Lund, R?dgefield, CT 

6. Mike Adorns, Oswego, NY 

7. Ray Ginn, Atlanta, GA 

Franzie Loepp, ChRM., Normal, IL 
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Teacher Recognition Program 

F'ift>-unc l^utbtanding InJu&Uial Art» TtaK.hcrb of the \ear 1*^74 wtirc honored at ihe 
:5tMttle AlAA conference on Fhurbday, April itt. Of this number, 47 are from the United 
MatCb and 4 from the provinces of Canada. Lach Teacher of the \ear received a ribbon 
upon arrival at the tonfurcnvc and an engraved plaque and certificate of honor at the 
leacher Kecognition Program. 

Industrial Art:, feachc rcof the U-ar 1^74. Alabama, Kiehard I i. Barnes. Alaska,^ 
Uvm 5. crane, Ari7x»na, Kiciiard L. T roxel, California; G^ald Ilan&en, Colorado, William 
F. Grove, Connecticut, KonaldA. Kogcr»; Delaware, Gary P. Bell, Florida, jack L. Laduc; 
Georgia, Jimmie i. one, Hawaii, f rank J. Maniii, Idaho, Donald W. Halbmaier, Illinois, 
Bill i.ad>, Indiana, Frank L-ackownki, lo\*a, Dan \\, Robert©, Kansas, Donald L. Hrnbik; 
Kentu^.ky, George L, Glover. Louisiana, Heed Landry, Maryland, J. Paul Skellchock; 
Mac,»awhuoettb, Rogeir I, \Silder, Michigan, Kenneth W. Barnes. Minnesota, Louis J. 
Filippi, Mib.->ib^ippi, AilhamL.oamnier.->,Mii>ooun, FhillIpK.^choole>, Montana, Howard 
K. Kan^UU, NebrJbka^ Marion I . *.>hildrei>b, Ne%ada, Jameb L. Ambum, New Jersey, 
1 ugcne i . v^ompton, Nc->v Mexico, L.harleo F. Labtbum, Nc^^ York, WHliam G. Schlageter, 
North arolina, Jerome J. Pear,-,on, North Daki»ta, Robert J. M(X)re, Ohio, Russell C. 
HenderK, Jr., Oklahoma, Hus^h U Gouldy, Oregon, Ronald J, Kucharlk. Pennbylvania, 
lohn R, Fi:>hcr. Rhode Island, Jan*eb A. Macinnes, South Caroling, Linda L. Hedgi^eth, 
^ouih Uikota, >tephen H, Lvan©, Tennessee, Thomas F. L.hambliss, Texas, Roy Lmnartz, 
I tab, Ihiiriow 1. Bailey, Vermont, Lmest Levesque, Jr., Virginia, Paul L. Cummings; 
^\ai>hingt )n, Kuk 1), I step, West Virginia, Jame.s T. Keiley, Wisconsin, \\csley H. 
uadbaw, A\\»mmg, oirin L. Aickham. Ontario, .Marvin R. bheppard, Sabkatchewan, Arnold 
F lege I, \lberta North, Walter llchuk. Alberta South, Howard L. Langdon. 

.>luvh of the .-^ucccbn of the leather Recognition Program ij» due to the effort of the 
»utt<. a.->bo». lauon offictin and ^tatc leprcbentativcb. We Aioh to tliank Di. Ldward Kabak- 
jiaii and hi^ otaff lo. forwarding the neceb-^ary »upplie» and information to the committee. 
i>«m Lopez accepted! the re-spon.-^ibility of producing the certificates of honor. Russell 
\ir ling printed the rorm© for reporting otate aboociation officerb, teacher recognition 
as\aido, prvoo release infornuition, and rcgulationc. and information. William J. Wilkinson 
waj> whai^.a \Mth the production of tht plaqueb. J. A. Rodgers Swan conducted the pro- 
giain for tiic c anadian i rovince». lliomab J. Barber printed the ribbono for the Teachers 
of the War. David \1. Mordav^ky ^rutethe prcba releac>eb and mailed them to newbpaperb. 
Bo*>ideb coordinating. the project, committee chairman .scnnethL^Gile enlisted the serv- 
ices of his family and tiie buoine->£» atudento at Mount Anthony High School for the neces- 
sary typing. , ^, 



The President's Report, 1973-1974 

Joseph J. UttrotI 

Hie first M \A pnxeedingb were published m l^M for the 26th Annual Convention. 
C growth and deveU)pment of the \1AA may be >een m the ten years by examining first the 
i'ih4 K invention rhenie, ' Ne^ fnrectiun.-, for Indu.strial Arts," and then the IQ74 theme, 
'\ Humane fechnology fi>r ihe Future." ITie direction has been, and ^.ontinucs to be, 
foruard, l or^^ard to the future a> mdubtrial art» progr<.b.-»ively studies its relationship 
to the total society and educational scene. 

\s President, of the AlAA for 1^7 I have Kx)ked for some way to adequately 
recngm/e the tljousands uf hard-forking industrial art^ teachers \^ho have found time 
tt» '>erve the pftfes.^u.n. 1 submit that they are the unsung leaders who have not sought 
personal recognition, but v.\io have contributed tn iuany capacities. 

THE ASSOCIATION 

Although the pniies^ional a;>30».iation is ii^idc up of individual members. It operates 
anc' fiin*.tiuns throu^i tlie Lxe«.utive Board, the National Office, CounciL-., State Affiliates, ^ 
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Comniiwucii, \nnu<il i onU Rnsc, »inJ iht l>ckgaic,s' Ueprt-bcnt.uive Asbcmbiy. bach has 
an imporiani pan in pruinoiin>; the profession. 

In Cooperation 

The efforis of man> came to fruition in 1Q73-.4, when Uirough Public Law 92-318, 
industrial ari.^ eduvati^^n wa^ added to the definition ot vocational education. After months 
of study and combined effort, the AiAA m ^.onjun^tion Aith the Industrial Arts Division ot 
the \V\ ^ucccfded in c^ecurinj; federal Ic^toKuion Ahich revognizes the unique contribution 
of industrial arts. Hme will reveal the impact of this legislation. 

At the ^ame time that wt are looking ahead to future expeneni^es for industrial arts, 
it is also well to look back. It was mv pleasure tu aign an agreement between the AIAA 
and .Millersville State rolkfc,e, rcnn:,>Kania, far the -btablibhment of an industrial Arts 
\rchi'es at that institution^ librar>. This agreemem resulted from the work of the AIAA 
Histor>' and Archives Committee, the importani^e of v.hose contribution is yet to be 
realized. 

XROthe" significant achievement ^a^ the completion of the Guidelines for Industrial 
.\rts i n Career rducation . Thic, too, was a^comphaht-d through joint efforts of members 
of the \1\A and*the Industrial Arts Divibion of the AVA. The report was fmalized follow- 
ing a lengthy review at the 1^73 AIAA Conference in Atlantic City. — 

Executive Board 

The \1\\ Executive Board met in two separate sessions duriPj; the year. Action 
taken included (i\ approval of the 1974-75 fiscal year budget reque*^t, {2) approval of the 
1^76 conference site for I>es Moines, Iowa, i3) employment of James D. Dixon s Co- 
ordinator of Professional Servues, (4* ac(.eptance of a :hree->ear grant from the Direc- 
tors of tht Damon Foundation, In*.., thereby the Foundation will underwrite the expenses 
x>f a keynote speaker at each of the AIAA Conferences for the next three years. 

Notional Office 

(."ommunicaiion linco emanate from and to ihe National Offue where a hardworking 
staff handles membership, *.olle*.ts dues, mamtams records, coor^mates publications, 
and actsr as a liaison with other agen*.ies. To assist vwth the work of the office, a new 
addressing machine was purchased. 

COMMITTEE HIGHLIGHTS 

The backbone of the Ao. iaiion la *.omnaitecs. Efforts toward decision-making 
by members have been in*. rta^ed through *.ommittee a*.tivity. All resolutions requiring 
committee action requested at t^ic I>;icgatcs' Representative Assembly in Atlantic City 
w:re remanded to committees. President-eleet Don Mackett has received complete re- 
ports from all committees. 

Standing Committees 

Teacher Hecpgnlt ii>n Com mjt tec, aetivr sin*.e 1963, isnow workmg eooperatively with 
state representatives and .■>tate a.'>sociations. Awardees have been from every state, 
i anada, Puerto Hico, and Virgm Islands. There has been an increase in state activities 
in High Sc hool Club s (\l V^\j with a revised Student Handbook. The 1973-74 president 
was John Schroer, Madi»on High Schi»l, Madison, Kansas. The College Clubs tAUe>SA> 
have developed guals and purpose., whn.h will appear in a new handbook. The 1973-74 
pre.?ident wa^'•. James I Ittleford, Auburn University, Alabama. 

Safety Committee . >vhUh is working on a safety survey through industrial arts 
supervisors, plans to publL->h a bibliography on safety. A set of qualifications and re- 
sponsibilities for state and K^al ouptr^isiun of industrial arts is being prepared by the 
!MI 1* _md_ I v a lu a t i^ -n, C*>m r>itte_e . Ana mbi tious Cu r ric u 1 u m C om m t tee i s s tudy i ng 
tlic rrganlzation of 5ubjc».t matter in industrial arts» also, a subcommittee has been sug- 
gested as a clearinghouse for the chantr'^v*>r m ;he metric syste'ni. 

1'hc .ole of tnc Industrial arts teachers in their professional ^issoLiation (AlA *.) is 
being studied by the Kese ar vh ( ommittcc . "Ihrough Or. Lverett Israel, the committee is 
also preparing a .■>crlcs jn teaching of concepts for the clasbroom t^icher. jn e Kecruit- 
ment Committee hao a go il to retruit women to become Indi strial ans teachers. Ihe 
important L egislatiun ( o n t nt itttx i.^ attempting to pui together a status report so more 
states may include industrial artb in the i»tate plans for vocational education. 
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Hit- N1j»; l_ \ilviM»ry t> onmttttee cont>tantl> .'»c»irches» for new idea.s .in J contributors 
IS they :«eirthcmi'> f»»r t ith i.s^uc. The Publivjtiun?._f ommittct ha^ releaseU several 
ne^^ publications, - jding o rowing lu^^c thcr to ln^ure tU i uturc b> the Environmental 
Education t.,ommttee . Uic new hu^xis ^Qric> arc booklets* on point.^ of view and interest 
Items taken from articles in recent \1AA c^onftrt-ncc Fruce ^ing.>. ViUn and i«lide -sound 
presentations have al<o been produced. 

rhe 1*^/4 N qminat-ons^a nd hi ectio nt > v i>mmttree completed their procc^'ures with the 
upon the election of \lvin L. HudiMll TreMdent-elect indLa.raL. Lewis as 
Vice-preiJident for Classroom Teachers. 

Policies and procedure^ were prep»tred b> tht CredcntiaL s Committee to improve 
the .seating of dele^a^^.s to the Kepre&entativc A^cemblv. the International Relations 
i^mmittec is* planning for an international on;»urtiumJ With reprcocntatives from coun- 
tries ail over the world. 

A »^mplete organizational plan wat> de^elopcU bv an ai^tivc Membership Committee . 
i romution.il material ii>beingpreparedtogetuifonnationto ever> industrial art^ teacher. 
Through the Affuiatt on c^omnuttee . the new Induotnal Arto A^^oowiation of Missouri ob- 
tained affiliation with the AlAA in August 1*57^. 

New and Ad Hoc Committees 

Uie new 6eoutin>^ _v ummittjje atteniptiu^; identif> potential tasks, including a 
tiandbo*j>: on conducting a n>erit badge program. Die temporar\ Sicenrenni al Committee 
has worked with the l*>^f» Confere n ce Committee to coordinate activities. 

Ihe large t..on^tttution v ommittee hai> proposed v'xtensue ^-hanges in u»e AlAA Con* 
j»ntutit>n. \n extensive search ha> been condu^^ted b> the Special Scrvi^ea Committee to 
obtain an adequaie liabilttv insurance agenc> for ^\1AA members. The environmental 
i ommutee nas been actively gather mginformatjon andcontributingarticles and e litorials. 

lA-plonng area?* ot mtilual intere.st.s where combined efforts might make a uronger 
voice for industrial att> is. being examined b> the Liai;>on Committee with the Irdustrial 
Arts Oivisum of W \. The ^J^^d^>^nd Rec<)gnit i on Com m ittee selects and make » awards 
to members r»nd non-member>. \ new a^ ard us to be known as the ''AlAA Distinguished 
SHIP Member Award." 




RECOMMENDATIONS 

1. une of today's eJucatu-n.ii pniternb is. for public -vippor ted education from kinder- 
garten through college and conanuing educatu»n. The two->ear po.st-secondary school has 
become a major institution, and industrial arti* education should become an important 
patt of the communit>' junior colbjge .segment. 1 i.ugge.st that the AlA \ promote currici- 
lum studies md encourage activities through indust il art.s programs in these post-high- 
schooi institutions, l-urthermore, £eacheri>andadminii>trati.\s of these institutions should 
be recognized by the AlAA and their membership in the AlAA encouraged, whereby they 
may become involved at both state and national levels. 

2. 1 recommend that an ad hoc committee b* appointed to make a National Office Site 
^tudy to consider a location by 1980. Thus Mud> ^-^hould include a rationale for a move, 
suggested sites, fundmg, and accounting safeguards for a site fund. 

i. \ growing concern is the health and safet> of the individual industrial arts teacher. 
I recommend that the AlAA, through the combined effurt:> of the Research and the Safety 
K ommittees, conduct studies aimed at reducing noioe and particulate pollution in school 
indujNtrial arts shops, and that thej>e combined committees compile a report making 
recommendations for improvement. 

4. hducational needs and educational goals of industrial art^ have been well recog- 
nized, but there is need to.identif> national priorities. The^e need to be clear and easily 
understood and nut clouded by sophisticated educational jargon. 1 recommend that a com- 
mittee, perhaps a National Goals ^ ommittee, be appointed. This committee should com- 
prise members from a vane u. geographic regions, subject areas, and positions, and 
should carefullv examine issues, goals, and needs as have been presented a.^ resolutions 
bv the \IA A KeTresentarive A'^sembly for the pastfive years and project these, and other 
needs, to the year lV8u-Jil. Th.-se should be identified, categorized, and placed in an 
order of priority from the Mandp^jint of feasibility, promotion of the AlAA, and as they 
relate to the excellence of learning by students of all ages who may participate in the 
subject area of industrial arts. 

s. Hirough Its membership, the AlAA should immediately become responsible for 
providing instructional pmgrams that will contribute to the study and practice of conscrv- 
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ing thf nation s energy rc.^c.urccs. Lung-range planning through appropriate committees 
Should include rtqucj>t.-i that there bi- pKued m the Federal Budget specific funding for a 
National Industrial Art;. Prugram uhi^h will Include instn^ction in energ>' extraction, 
energy use, and energy- managerr.^nt, Such program should inLlude support for research, 
national centers, course development, workshops, and model programs, 

6. I recommend that ever>- state have a designated state affiliated association -.Mth 
xhi' WW, hach affiliate's state representative to the AlAA would be a contact person for 
a nationwide communication network to carr> information contermng legislation and im- 
portant issues to the membership, 

J. There has been much work done b> individuals and by committees of the AlAA 
which has gone unrecognized, I recommend that the Executive Boards of the future con- 
sider readjustment of budgets ;o permit an increase in publication of monographs, books, 
and articles with emphasis on work done b\ .,om: uttees and that these publications be 
made available to the membership, 

^-.In >[Sht of recent federal legislation which has placed industrial aus within the 
definition of vocational education, I recommerd that the AlAA encourage state departments 
to establish workshops to inform industrial arts teachers, supervisors, and teacher 
educators about: 

a. State legislation, state plans, and vocational funding to include industrial ans 

b. Occupational Safet>' and Htralth Act (OSHA) 

c. Metric conversion 

d. Youth groups 

^, To gain visibility for the AlA A and the image of the industrial arts teacher, I 
re.-ommend that the Executive Board investigate the possibility of a Commemorative 
( oin to be struck by sucha source as flic Franklin Mint and that this represent a lOO-vear 
industrial arts commemorative. 



CONCLUSION 

The year 1^3-74 was difficult from the standpoint of energy shortage, and there are 
many unresolved areas of concern. Leaders in i,Lhwl districts must be convinced, and 
be able to convince school boards, that industrial arts can be a large umbrella for many 
areas of instructional concern, including career education, occupatio..al education, and 
study of industrial technology. 

There is a feeling of optimism with an evolving concept in the American society that 
leans toward an increase in family activities, to professionalism, and to wori;ir.g together. 
This; has great significance to associations and societies such as the AlAA, fhe impor- 
tance of indu.^trial arts goals ha.^ become well recognized. The AlAA must be the stimu- 
lus and often the prime m< ver in promoting the philo^ophv and the practice of industrial 
art3 education. 
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Chronological Index 



S.i:30.l AlAA 

AlAA Execunvv > . rd Meeting 

Chairman, Joseph J. Littrell 
:>.?:lHj.l \1AA 

AH\— Seattle Confercr..<. Planning Committee M-?ctmg 

Co-chairmen, Ikrbert Bell, :>am l*orter 
M.«mi AlAA 
AIA\ Executive Board Meeting 

Cnairman, Joseph J. Littrell 
M.l:30-l AL\A 

Cit>' and Mate i>upervi^or^' Meetir.g-T'UbHA as Viewed from Wabhington, D.C." 

Chairman, Lee Carter; Preser'?r, Regional Representative of OSllA 
M.l:30-2 AlACSA 
MACS A Meeting 
» Chairman, James Littleford 
\!.l:30-i \l\v 
AlW Executive Board Meeting 

Chairman, Joseph J. Littrell 

M.?:'^^.! \I\A -^-^ ^ 

t'itv Supervisors Meeting 

Chairman, I eroy Wall is 

' State Financmg of Industrial Arts Programs,*' Presenter, Ralph Steeb 
■ Retirement and Depreciation of Industrial Arts Equipment," Presenter, 
Jo,';L'ph Prioli 

M.2:UI.2 ' ■ 

State supervisors Meeting 
Chairman, Lee Carter 

'State Plans Relating to Industrial Arts," Presenter, Joseph Luke 
"Federal Funding of Industrial Arts," Presenter, Ralph Steeb 
"A Mate-V\idc Model of Industrial Education," Presenter, La\^rence Foth 
'National ourvf> on Need for Industrial Arts Teachers," Presenter, Damon 
Vincent 
M.3:30-l AlAA 

AlAA College Clubs Committee Meeting 

Chairman, V». A. Mayfield 
M.6;30a AlAA- 
AlAA Executive Board Meeting 

Chairman^ Joseph J. Littrell 
M.7:00.l hPT 

Ep.<il<.n>Pi Tau Board of Directors Meeting 

r -.airman, F.. L. Barnhart 
M.7:0O.2 A1A\ 

A.HA t onference Planning v^ommittee Meetmg. oeattk/ Cincinnati^ Des Moines 

Co-Chairmen, Herbert Bell, Sam Porter 
T.HrlO.l ACIAS 

"Specifications for Industrial Arts Facilfties" 

Chairman, Sterling Peterson; Presenters, Ralph Steeb, Len Storry 
T.OiOO.'^ AL\A 

Accreditation and revaluation ommittee Meeting 

Chairman, James Good 
T.9:0O.4 MAA 
Affiliation Committee Meeting 

Chairman, Lyndoll i undy 
T.<J:0a.5 ALA\ 
AlASA Comn.J'^iee Meeting 

Chairman, Billy VV, Mayes. Sr. 
T.9:fK).6 AlAA 

Awaru md Recognition Committee Meeting 
Chairman, Kenneth W. Brown 
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T.<>'MK7 W \ \ 

CreJcntiaL^ ( omnutk*^.- \K'f'tin>!: 

Chairman, F'ranziv t . I ovpp 
T.9:C!0.^ Al\A 

Curriculum Committee Meeting 

Chairman, OaviJ \V. Weber 
r,^;00,^ AlAA 
Meciion?? Comm»it'X- Mecrm^ 

Chairman, f-dv^ard Kabakjian 
T.^:()0,10 VI \\ 

History and Xrchives t."ommlttee Mtvtmg 

Chair^nan, Krvin A, r^enni^ 
T.^iOO.U AlW 

Industrial Vrts College Club< Committee Meetmg 

Chairman, W. \, Mavfuld 
T.^:U0,12 \IA\ 

International Relations CoiniPittee Meeting 
Chairman, John Pollock 

r,«^:oo,n \iA\ 

Legislative Committee Meeting 

Chairman, Denni> A. Dirksen 
T.*):0i).l4 AlAA 
MemberiJhip Committee Meeting 

Chairman, Antnony Scime 
r.^;0(l.l6 AlAA 

Nominating Committee and Environmental Ldu^aiiun Committee Meeting 

Chairman, ^>>naid Lauda 
T.^iUU.lT AlA \ 

Past Presidents Committee and Resolutions Committee Mceung 

Chairman, Paul DeVore 
T,»i:00,18 AlAA 

Public and Professional Relations Committee Meeting 

Chairman, Frank Ingrim 
T.*i:OO.l<) AlAA 
Publications Committee Meeting 

Chairman, R. J, Vai:ek 
T,9:00.20 AlAA 
Recraitment Committee Me. ting 

Chairman, U'ilJiam D, Wargo 
T.O:00.21 AlAA 
Rese*.rch Committee Meeting 

Chairman, James J, Mooney 
T.'5:00,22 AlAA 
Safety Committee MeeMn^ 

Chairman, David R. St. John 
T.9:00,2'^ AlAA 
Scouting Committee Meeting 

Chairman, J, C. Brueckman, Jr 
T.9:U0.24 AlAA 

Special Services Committee Meeting 

Chairman, Alvin h, Rudisill 
T,9:00,25 AlAA 

Teacher Kecogniiion Comm-nee Meeting 

Chairman, Kenneth E, OUe 
r.9:0O.2O AlAA 
Constitution Committee Mto'in^ 

Chairman, Larry Wright 
T,9:00,27 AlACSA 
AIACISA (*omniittec Meering 

<';hairmar, James; LiitlelorcJ 
T.i..:0.1 

Tour, Juanita High School 
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Chairman, Uilliam K. n«M>r>, Jr. 
T. 10: ^1.2 \Cl\S 
Tour of Occupational Versatility 

Chairman, John I avcnder 
T. 1:^.1 At.lA^ 
••(>MIA Kcqairvmcni^" 

Chairman, John lc>=>art. I rc-cmatiMn, 'An i>M\ ln.^pc».tiun b> supervisor* 
and OSlfA Officials for c:ompjri?»on l^urpL>>t>" 
T.l:Vi.2 UFV.A 
AChSlA i'ommittt'f Work S^f?:';ions 

Chairman, \S. K. Miller 
T.l:30.^ AlACSA ^ 
MACS A Meeting; 

Chairman. Janif?: Littlefurd 

r.l:V).4 ACIATK %, 58, 65 

* 'Competency- BasfU Industrial Art:^ TcaCher Hducation" 

(.'hairman. Stanley Brooks 

"Survey Keport on the state of the Art," Presenter, Jack C\ Brutckman 

'•Onv College's Approach," Presenter, Dean \. llauenstein 

••Role of the Public School," Presenter, Carl lleiner 
!.l:^>.^ \l\\ 
Tour of Lumber Mills 
T.'^:Ul \CIAS 

\Cl\S Council \nnual Business Meeting 

Chairm m, Rodney \nderson 
T.kM).2 \l\iS\ 
\l \1 S \ \nnual Busine>,s Meeting 

Chairman, James Littleford 
T.^:^n.^ \l\.\ 

AlW Campus andStite Keprcscnrative^ Meetin^T 

Chairman, I dv^ard Kabakjian 
T.^:K).4 I I \ 

l.l \ ship's Board of Directors Meeting 

ChairmcUi, Torn Rogers 

T. h ^.5 \CIA'I i: 70, 7e>, 82, 83 

"resigning Teacher Lducatn)n Kxperiences to Meet Pcrfurmancc Objectives" 

Chairman, btanlev Brooks, Panel l^t^, Phdip Wyun, Ross C. Hilton, Lar^-y 
Wright, John Bies 
T.3:30.<> ACIA:?:\0 
\ClASAO hxecutive Board Meeting 

Chairman, Bernard l>itton 
T.7:<^o.l \(.:i\S 

Se>sion on supervision v^ith lndustr»al Representatives 

( hnfirman, Ralph Steeb 

T.::00.2 \CI'SIA ^ . 22, 24, 28, 31 

" I X,'ve loping Human Potential I h rough C areer A*arenes> m Grades K-6" 

C hairman, F. MiUon Milier, Presenters, James I . Hasz, Wayne A. Wonacott, 
Panelists, Niarv- Margaret ^cobey, Walter Hall 
T.7M)(). ^ ACIM L 
M Wll.i ominittee WorV Session 

( hairmm, VViPis I . Ray 
\IVS\ 

\IU SA *ntcr-Collegiitc C ompetiUnn 

' hairmai, A. \:avfield 

W.^;0(M Ai\A 2 

\l\A r eneral Se^>;or. 

( hitrmm, lo.>>tph T , itrrell 

"I d:.iarion or framing: \iu motive I-cture^ for the Teacher" 

i re-enter, hobcri Ine. bdid, J aneliM-, Daniel J. Lvans, PhU Swain, Kdward 
1 mdamm 
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"L)K>cus>u)n of Uobert nuolnM\ Pu ^enutiun" 

Chairman, Mcv^n !'LiJ.>.cr 
U.l2:l>.2 AL\A 

"Industrial \rts KJittrial Idea Session" 
Chairman, Colleen Stamm 

•"Peace ( orps lnJu<5tr al \rt< Pnikiram" 

i hairman, Kv*nneih I.. Sclunk; IVesenter, Velma Li^ford 
U.12:IM AlW 

"The louisiana state I Ian C arecr I duv.itton and it.. Implications for Industrial 
\rts" 

Chairm.in, Vernon A. Trvon; Presenter, John O. Morpliv 

y. 12:1>.S \|\\ ^; 268 

Merg.Pi^ C oncepts of T<>chnology and Home [economics" 
Chairman, Ualter Brown; Presenter, Julia Summers 
\\. 12: 30.1 \I\SA AlUSA 

Four of Pug^'t sound Naval Yard-CSS Missouri and Navy Yard 

Project Officer, Lie'iten»iit Wolft 

U. 1:30.1 AIAA 

"ITliC — Impact of Innovative Programs" 

Chairman, Alan \agard; Presenters, L. J. Pardini, Joseph J. Littrell 

U.l:^>.2 AIA.^ 

"I'rogrammin>' for studenti, \\iih Special Needs" 

ChairnLafi, btanlev Brooks, Presenters, Konald Lutz, M. Lerov Kevnolds 
\\. 1:30.3 A^AA 
"What Is \ojr Humane 

Chairnr.j;n, IXivid K. St. John; Pre:.-nter, Konald Koble 

W. 1:30.4 Alw 227 

"Technology V>. \ssmcat: Inipli^ation^ for Industrial Arts" 

Chairman, Leonard Torres; Presenter, Donald P. Lauda 

W. 1:30.5 AIAA 233 

" \n Introduction to Studying the Future" 

Chairman, Lee Smalley: Presenter, Kar' C Joseph 

W. 1:30.6 ALW 247, 240 

"Fwaluating !Iumanistic Behavior a> a Means of Obcammg a Humane lechnology" 

Chairman, Cduin Hinkle>; Presenters, Marvin Poyzer, Arthur Rosser 

W.l:1f>.7 AlACSA 130 

"Humanism and Professionalism" 

Chairman, Walter Kmanuei; Presenter, W. A Mayfield 
U.1:V).8 \CL\TB 

\CI \TF Business Meeting and Committee Keports 

Chairman, Willis H. Kay 
W.l:30.0 \CIAS\0 
Open For'im for Newsletter Bditors 

Chairman, L to L. Mower 
W.1:30.10 ACLSIA 
ACM^SIA Busme^.s Meeting 

('hairman, William K. Hoots, Jr. 
\\.2:00.l \\FS 

World Future Society General Meeting, I'A'ergrcen (^lapter 

Chairman, bteven Plajser 

W.3:k).l \L\.> 140,320 

Innovations and Concoctions 

Chairman, Glenn Ldmison 

"Exploratory Industrial Career Projects" 
[Presenter, Larry J. Kenneke 

"Simulation and Gamec, Theory, Practice, and Application .in lndui>trial Arts" 
Presenter, Michael Dvrenfurtili 

\\.3:30.2 AIAA 300, 302 

Innovations and C'oncoctions 

Chairman, Glen Fuglsby 
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"Innovaiionf* in I iMcher Training: A Consonium Approach" 

Preiienter, Clifton ( ampbell 
"Supervising Interns" 

Presenter, Charles 11. Wentz 

\\.^:^0.^ MAA 172, 213 

Chairman, Richard Vogel 
"Thes.L.T, Project" 

Presenter, Harvey Dean 
"Curriculum for Secondary bchools" 
Presenter, John B. Gradwell 

\\.3:U4 AlAA 152,307 

Innovations and Concoctions 
Chairman, Joe Brisson 

••lmplication> of Hanked Career Education Objectives for Elementary 
Industrial Arts" 

Presenter, Vito K. Pace 
•'Prorc: TliAM — Teacher Education for Au.xiliary Members of the Staff" 
Presenters, Lowell T. Hudson, James Yadon 

U. 3: 30.5 AlAA 200, 326 

Innovations and Concoctions 
C'.hairman, John Bruntlett 
"C "om put er- Assisted Evaluation" 

Presenter, David L. Jeldcn 
"Psychomotor Skills with Portable \TR" 
Presenter, Barry Ellis 
l\.5:10.(> \IAA 
\I \\ P>elegates Nteetin^ 

Chairman, Joseph J. L ittrell 
W.^.'^KT \IACS\ 

"C"omingof \ge in Industrial Arts I-Mucation" 

Chairman, James L ittleford; Presenter, Howards. l>?cker 
W \M).$ \CI\S\0 
\Cl\S \0 Council Meeting 

Chairman, Bernard Dutton 
W.4:00.l hPA 
ERA SHIP General Meeting 

Cnairman, Charles J, Murray 
\V.7:30.l EPT 

F.psilon Pi Tail Executive Meeting 

Chairman, E, L. Bamhart 

r.*^:U0.l AlAA ^ 

AiAA General Session s2 

Chairman, Ralph Bohn 

"The Future State of the Union" 
Presenter, Olaf Helmer 
1.10-45.1 AlAA 

"Uorld Future Society: Reaction to Olaf Helmer" 

Chairman, Dennis A. Dirksen; Presenter, Steven Flaiser 

"Fuel — Map and His Vehicles" 

Chairman, Robert B. Gates; Presenter, Louis Melo 

T 10'4^ AIW . . . . f 

"ifolography" 

("hairman, Clemens A. Gruen; Presenter, Don Mugnn 
T. 10:45.4 MAA 

"Instructional Materials — Center for Metric Education" 

Chairman, Pete Martinez, Precenters, John L. Feirer, John R. Lindbeck 
r. 10:45.5 AlAA 

'•Workshop on Magazine Article Writing" ] 
Chairman, Larry R, Miller; Presenter, Colleen Stamm / 
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T.li»:4^^ Al\A . . .C> . . . 254 

"'Humanizing I viucation Uirou^^li InJu-^triJl Arcs: K-<>" 

Chairman, FrankhTi C . Ingram. Trt.svntcrt., Robert W. Nannay, James I . (la^z 

T.in:4V 277 

"\ Motivational Mvthod m InJustrial \rts" 

Chairman, UilHam U. SkcIIv. I^rc^fnter, Herbert Siege! 

r.ln.4-.H MUNX 134, 138 

"lowarJ a Human IVchnologv: B(."\t>nd the \\<>v\ lov^vr and shop" 



Chairman, Tames Littlefurd. Prcsentcrb, James Gamble, Michael l.ittleford 
T.U):4^^ HIsiX 

"C hildren Smdv <.\ireer^ llirough a Ma^:^ Prodiu tion l^nit" 

Chairm.in, Harold Gilbert. Presenters, Ruth \moc, Ralph V.ood* 
T.10:4M() \l\\ 

\l \ \ state Representatives Mreting 
C hairm.in, Joseph J. I ittr^ U 



T.12:1M \l\A 174 

"Texas Industrial \r"s t trnculum Stud>" 

Chairnuin, JamL-s I,. Treston. Tresenterb, M. I). Uillianibon, John R. Ballard 
T. 1 2: 1 5.2 AlAA ; 330 



"Curricular Materials Available Through the (.n TLmt> C ollegeof the Air Force" 

Chairman, bsdncy I ee. Presenter, Lt. Co*. . i nard Culbertsoi' 
r.l2:lS.^ \l\\ 

"Beiond rium Pudding. A Multi-lcvcl Vi>ual Model for Concept Formation" 
C iuirnuin, iUchard li Ion Jen; Presenter, J. Micjiael Adams 

r.ii^i.i Aiw 

''Peace C'orps Volunteers in the Third World" 

C'hairman, f)ean Martin, P rt, sentt r.'>, Arden Lampel, \VilIiam Reich, James 
Fournier, John shemiCk, Vernon A. Tryon, Angus J. Mac Donald, others 



T.l:3().2 Al\A 3S2 

"Industrial Arts "t^ouds and AcK/d Te^hnolog) Curriculum Guide, A Comprehenbive 
Approach for Missouri" 

Chairman, F.arl h. Smith; I^resenter, Olan C. Oatman 

T.l:^.^ \l\A 284 

"Modified I ine Production" 

Chairman, Vance Snyder* Presenters, Merrill Oaks, Robert U'lckmg 

T.l:Vl.4 AlAA 204 

*'(^sing IC's in the Paboratory" 

Chairman, James Brueckman; Presenter, U. H. Rigbv 

T.l;30.^ \l\\ 188 

"The CBir Project" 
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